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MICHIGAN MAINTENANCE MANUAL
BRIDGE & STRUCTURE MAINTENANCE
ACTIVITY 1510 - BRIDGE MAINTENANCE - CUBIC YARDS

Section 2.1.3A — Concrete Deck Patching - Shallow

General Notes
*  Verify all dimensions in the field prior to ordering materials or building forms.

Prior to Con it of Work
e Field review of deck surface. Check for delamination / spalls on the surface. The deck bottom
should be in good condition with only a few minor cracks.

Concrete Material Selection

s Transpo T-17- 100% reactive, rapid setting, solvent free methyl methacrylate (MMA) polymer
concrete patching material used for repair of partial depth decks.

s Kwik Bond — PPC 1121 —a premixed polymer concrete made of a Polyester binder resin and
graded aggregates with a High Molecular weight methacrylate primer system that creates a bond
line of the substrate for a rapid setting, concreie patching material used for repair of partial depth
decks.

* EChem — EP Patch — three component, high performance, multi-purpose, non-shrink, epoxy
patching mortar material used for repair of partial depth decks

Safety
Review environmental, training and safety procedures.
Review MMUTCD prior to setting up traffic control.

Michigan Department of Transportation 2020 Standard Specifications for Construction
* Section 712 — Bnidge Rehabilitation — Concrete
* Section 905 — Steel Reinforcement
*  Scction 1004 — Conerete Grade Mixtures
» Section 1005 — Mortar and Grout Mixtures
» Section 1006 — Concrete Patching Repair

Special Provisions and Supplemental Specifications
N/A
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Shallow Deck Patching

RECOMMENDED EQUIPMENT
5 (2 TRAFFIC REGULATORS INCLUDED)

MATERIALS

CONCRETE

MISCELLANEQUS BRIDGE TOOLS
SOUNDING HAMMER
CONCRETE SAW
60LB PNEUMATIC HAMMER(S)

BLASTING ABRASIVE
STRUCTURAL ADHESIVE
#4, #5, AND #6 REBAR (TYP)
GALVANIC ANODES
FAST-SETTING CONCRETE
FORM LUMBER

FORM FASTENERS
COATED WIRE TIES

AVERAGE DAILY PRODUCTION
2 CUBIC YARDS

EQUIPMENT

ary CODE DESCRIPTION

1 02/03 DUMP TRUCK

1 03 BRIDGE/TOOL TRUCK

1 04 TRUCK

1 12 FLASHING ARROW

1 19 COMPRESSOR

1 04 SHADOW VEHI|CLE

1 53 SANDBLASTER
OPTIONAL

1 04 CRANE TRUCK

1 04 SCISSOR BED/AERIAL TRUCK

1 04 REACHALL

1 12 PORTABLE SIGNALS

1 38 SKID LOADER

1 67 TRAILER

1 04 ATTENUATOR

N

SAW CUT

— DETERIORATED

AREA (TYF)

SOUND DECK, MARK DELAMINATED, SPALLED AND/OR DETERIORATED AREAS ON THE DECK

SURFACE.

MARK LIMITS OF REMOVAL TO ENCOMPASS DETERIORATED AREA PLUS 3" MINIMUM ON ALL SIDES.
PATCHES MUST BE AS SQUARED OFF WITH NO ACUTE ANGLES. |F TWO PATCHES THAT ARE LESS THAN
1 FT APART, THE TWO PATCHES MUST BE COMBINED INTO ONE PATCH

SAW CUT THE DECK TO ADEPTH OF 1" ALONG THE LIMITS OF REMOVAL. EXTEND SAW CUT 1"

BEYOND INTERSECTION LINES



and STRUCTURES

Jason DeRuyver, P.E
Engineer Manager
Priority Preservation
Support Unit

Bridge Preservation
(517) 242-2988

Jacob Creisher, P.E.
Statewide Bridge
Engineer

(517) 243-7821

Aaron Porter
Statewide Bridge
Support &
Maintenance
Coordinator
(517) 242-5788

Thomas Ranck
Statewide Bridge
Engineer

(517) 242-2077

Cliff Graves
Statewide Concrete
Specialist

(517) 275-1710

Bridge Maintenance Manual
Shallow Deck Patching

O

STEP 1

1. SOUND DECK, MARK DELAMINATED, SPALLED AND/OR DETERIORATED AREAS ON THE DECK
SURFACE.

2 MARK LIMITS OF REMOVAL TO ENCOMPASS DETERIORATED AREA PLUS 3" MINIMUM ON ALL SIDES.
PATCHES MUST BE AS SQUARED OFF WITH NO ACUTE ANGLES. |F TWO PATCHES THAT ARE LESS THAN
1 FT APART, THE TWO PATCHES MUST BE COMBINED INTO ONE PATCH.

3. SAW CUT THE DECK TO A DEPTH OF 1" ALONG THE LIMITS OF REMOVAL. EXTEND SAW CUT 1"
BEYOND INTERSECTION LINES.
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Aaron Porter EXIST REINFORCEMENT
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Maintenance

Coordinator 1. FOR REMOVING SUPERSTRUCTURE CONCRETE ON STEEL BEAM BRIDGES, MACHINE-
(517) 242-5788 MOUNTED HYDRAULIC OR PNEUMATIC EQUIPMENT MAY BE USED. USE MANUAL

PNEUMAT|C HAMMERS TO REMOVE THE BRIDGE DECK OVER CONCRETE BEAMS. LIMIT

Thomas Ranck MANUAL PNEUMATIC HAMMER TO 60 POUND MAXIMUM.
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Coordinator

(517) 242-5788 2. FOR RAPID SET CONCRETE PATCHING MIXTURES, PLACE, CONSOLIDATE, FINISH AND CURE PER
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Appendix

CA51E[< Technical Data Sheet

R il sl MMA Polymer Concrete Patching Material
T-17

T-17 is a 100% reactive, rapid setting, solvent-free methyl methacrylate (MMA) polymer concrete system that can be used as
a repair for partial or full depth patching, grouting, and structural repairs. This system is to be used on horizontal concrete
surfaces, on grade, above and below grade

The polymer conerete consists of a two-component system, The ‘117 liquid compongent congists of a solvent free 1008
reactive, low viscosity methyl methacrvlate (MMA). The T-17 powder component consists of a prepackaged blend of sand,
ineet fillers, polymers, and initiators, The material can be applicd at a minimum 3™ (13mm) thickness, For deeper patching,
the T-17 should be extended with a special aggregate.

Application Procedure

Surface Prepuration: All surfaces that are to receive T-17 must be thoroughly clean, dry and free of all din, grease, rust and
other contaminates that might interfere with the proper adhesion of the polymer concrete. All damaged or deteriorared
concrete shall be removed using jack-hammers or any other means and cut back to sound concrete. All surfaces must be
thoroughly shet-blasted or sandblasted prior to applying T-17.

Priming is donc with T-41s MMA pomer using cither rollers or brushes at a rate of 0.07gal/f* (0.4Lim*). The
rimer resin is mixed with an appropriate amount of pawder hardener (BPO) as shown in Table 1. The primer coat must be

"
allowed w cure tack-free before application of the patching material,

“Table I: Mixing lostructions for T41-s Primer

Ambignt Temperature °F (°C) Mo, of loz{ 30g) Bags of BPO per gal (3.790)
of T41-5 Resin
14-35(-10-2) ]

36-55(2-13)
5675 (13 - 24)
76— 104 (24— 40)

o [ g fum

T-17 Mixing: For small batches, the material can be mixed in a polyethylene bag that is available upon request. This is done
by adding the powder, a pre-measured amount of liquid component to the bag, twisting the top with both hands so as to leave
a small air space above the material, holding the bag closed with one hand and using the other to agitate the components in
the bag until completely mixed. After powder and liguid are mixed, additional aggregate should be added and repear mixing
procedure,

For larger mixing, a rotary drum mortar mixer may be vsed. The inside of the mixer should be clean and dry. Add appropriate
amount of Transpo T-17 liquid to the mixer, the Transpo T-17 powder component, and mix until uniform consistency. Next,
add the additional coarse aggregate and re-mix for another minutz. The amount of aggeegate and resin added per bag of
“Iranspo T-17 powder depends on the depth of the patch. Refer o Table 2:

Table 2: Mixing lostructions for T-17 per 50 1b (22.7 kg) bag of T-17 Powder

Depth of Patch . e - .

in (mm) Amt. Extension | Agg Sizein (mm) | Amt Agg. Ibkg) | T-17 Liquid gal (L) Yield fi'fm*)
2(51) and above 100% 34 x VR(19x 10) | 50(22.7) 0875 (33) 11202 0.72(0.07)
Y-2{13-351) 5% IRx36(10x5) | 25(11.3) 0.75¢28) 96 0Z 0.356{0.05)
|Lessthans(13) | 0% . . 0.625(24) 800Z 0.40(0.03)

B TRANSPO ‘ 0O
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Material Selection

Depth of Patch

Above
Reinforcement
(shallow)

Below Reinforcement

(Deep)

Full Depth

|

|

e T-17

 Kwikbond
PPC

e E-Chem
EP Patch

T-17 (low
guantity)

10-60
Kwikbond PPC
E-Chem EP
Patch

4500 Concrete
Latex Modified
Concrete

|

T-17 (low
guantity)

10-60

4500 Concrete
Latex Modified
Concrete
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Material Selection

Rapid Cure Time

MasterEmaco T
1060 by BASF —
Rapid Mortar

= 2-3 Hours

Castek T-17
= 2-3 Hours

Kwikbond Polymers
— PPC Easy Patch
= 2-3 Hours

Echem — EP Patch
= 3-5 Hours

Longer Cure Time

= MDOT - 4500
Concrete
= 7 Day (wet)

= | atex Modified
Concrete

= 48 Hours wet & 48
hours dry
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Patch Installation

Material Placement
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Patch Installation

Deck Patching

SFT Partial Depth Qry:
SFT Full Depth Qry:
Qty Anodes Qry:
LFT Epoxy Reinforcement Qry:
UProduct Trial

Concrete Mixture

LIBASF — 10-60 Rapid Mortar LIMDOQOT -7 Sack Latex Patching Concrete C-L
(1 MDOT - Concrete Grade D [l Castek - T17

[J MDOT -9 Sack High Early Latex Patching Concrete - C-L-HE (] Other - MDOT QPL

Equipment:

Material: Cost:
Personnel: Hours:
Comment:
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Rapid Set Concretes
BASF 1060
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Rapid Set Concretes

BASF 1060

Technical Data Guide

03 M 00
Maintenance of
Conerata

MASTER®
»BUILDERS

SOLUTIONS

MasterEmgco@_’T 1060

FORMERLY 10-60 RAPID MIORTAR

PACKAGING

MasterEmaca T 1060

501 (226 kg; ooiyethy ene-ined bags
2,000 Ib 11,360 kg) bulk begs

MasterEmaco T “0B0DR
501 {226 kg) oolyethy ene-lined bags

YIELD

A3 (072 M per 50 b (22 6 kgl
- WHEN EXTERDED 508%

0.57 1t* (.06 m¥)

OFTHE (0022 m%
STORAGE
Store in uropened conlainers i cool
tlean, éry ondtions
SHELF LIFE
- 50113 6AGS:
* year when propedy storer
- 4000 LB 3L K BAGS:
& montns when oroperly stored
YOC CONTENT
gl less waler and exempl soleents

vt mastar-b ildrs soluons comyan-us

DESCRIPTION

MasterEmaco T 1060 is a one-component, shrinkage-com pensated, very rapid-setting, cement-
based meriar, I is designed for repairing horizontal concrete surfaces where high early strength gain
is required. MasterEmaco T 1083DR is a reduced dust version available separately,

PRODUCT HIGHLIGHTS

Extra low permeability helps minimize
chloride intrusion

Very rapid-setiing so that structures can be
opened lo vehicular ralficin 1 hour

+ Low residual muisture, can be coated in as

litle as 4 heurs

Excellent resistance to freezelthaw cycling
Shrinkage-compensated, minimizing cracking
Fom drying shrinkage, reducing sTess at the
bond line

Can be exlended up 'o 100% by weight,
providing higher yields

Progrietary cement blend bonds to carbonated
and nencarbonated concrets substrates

APPLICATIONS.
Interior and exlerior
Horizoral suraces

+ Applications requiring high early-strong:h gain

Strugtural conerete repairs
Partial and full-depth repairs

SUBSTRATES
Conrele

HOW TO APPLY
SURFACE PREFARATION
COMCRETE

1.Concrete must be structurally sound and fully
cured (28 days).

2.Saw cut the perimeter of <he area being
repaired into a square with a minimum depth
of 712" (13 mm).

3.Refer to current ICRI Guideling no. 310.2R
for surface prep requirsments to peimit
proper hond.

RENFORCING STEEL

1.Remove all cxidation and scale Tom the
exposed reinforcing sieel in accordance with
ICRI Techmical Guideling No. 310.7R.

2.For additional protection frem fuwure corrosion,
coat the prepared rein‘orcing steel with
MasterProtect P 8100 AP,

Abrerd

MBSQ GROUP
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Rapid Set Concretes

Transpo T-17

C A S’EIQ Technical Data Sheet
A TAANSPO INDUSTRIES COMPANY WINC, MMA Polymer Concrete Patching Material
T-17

T-17 is a 100% reactive, rapid setting, solvent-free methyl methacrylate (MMA) polymer concrete system that can be used as
a repair for partial or full depth patching, grouting, and structural repairs. This system is to be used on horizontal concrete
surfaces. on grade, above and below grade

The polymer concrete consists of a two-component system, The 1-17 liguid component consists of a solvent free 100%
reactive, low viscosity methyl methacrylate (MMA). The T-17 powder component consists of a prepackaged blend of sand,
inert fillers, polymers, and initiators. The material can be applicd at & minimum 13" (13mm) thickness, For deeper patching,
the T-17 should be extended with a special agmegate.

Application Procedure

Surface Preparation: All surfaces that are to receive T-17 must be thoroughly clean, dry and free of all dirt, grease, rust and
other contaminates that might interfere with the proper adhesion of the polymer concrete. All damaged or deteriorated

conerete shall be removed nsing jack-hammers or any other means and ent hack to sound concrete. All surfaces must be
tharoughly shot-blasted or sandblasted prior to applying T-17.

Priming: Priming is done with T-41s MMA primer using cither rollers or brushes at a rate of 0.07gal#f* (0 4Lim?). The
primer resin is mixed with an apprepriate amount of powder hardener (BPQ) as shown in Table 1. The primer coat must be
allowed to cure tack-free before application of the patching material.

Table I: Mixing Instructions for T41-s Primer

Ambient Temperature °F (°C) No. of Toz { 30g) Bags of BPO per gal (3.791.)
of T41-s Resin

1435 (-10-2) 6
36-532-13) 5
5675 (13- 24) 7]
76— 104 (24 - 40) 3

T-17 Mixing: For small batches, the material can be mixed in a polyethylene bag that is available upon request. This is done
by adding the powder, a pre-measured amount of liquid component to the bag, twisting the top with both hands so as to leave
a small air space above the material, holding the bag closed with one hand and using the other to agitate the components in
the bag until completely mixed. After powder and liquid are mixed, additional aggregate should be added and repeat mixing
procedure.

For larger mixing, a rotary dmm mortar mixer may be vsed. The inside of the mixer should be elean and dry. Add appropriate
amount of Transpo T-17 liquid to the mixer, the Transpo T-17 powder component, and mix until uniform consistency. Next,
add the additional coarse aggregate and re-mix for anather minute, The amount of aggregate and resin added per bag of
Transpo T-17 powder depends on the depth of the patch. Refer w Table 2:

Table 2: Mixing Instructions for T-17 per 50 Ib (22.7 kg) bag of T-17 Powder

Depth of Patch X e L

in (rmm) Amt, Extension | Agg. Size in {mm) | Amt Agg. Ib(kg) | T-17 Liquid gal (L) Yield ff'{m")
2 (51) and above 100% 34 & (191 10) | 50(22.7) 0875(3.3) 11202 0.72(0.07)
%-2(13-31) 50% 3Bx316(10x5) | 25(11.3) 0.75¢2.8) 96 0Z 0.56(0.05)
l.ess than Y2 (13) 0% - - 0.625(24) 80 0Z 0.40(0.03)
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