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Concrete Patching

MDSHA has exposed Concrete on about 1% of its entire roadway network
MDSHA uses PCC patch (Spot Repair) as part of the treatment options

Partial depth repairs

Removal of small, shallow (less than 1/3 of the thickness of the concrete pavement) areas of
deteriorated PCC that are then replaced with a suitable material.

Full-Depth Repairs
Cast-in-place PCC repairs that extend through the full thickness of the existing PCC slab.

Repairs are either Type I, 6 ft to less than 15 ft in length; _ N
or Type Il, 15 ft and greater in length. !

STANDARD SPECIFICATIONS

HMA material shall not be used to patch concrete pavements

for
CONSTRUCTION

« Section 522 — Portland Cement Concrete Pavement Repairs and
» Section 525 — Portland Cement Concrete Spall Repairs MATERIALS




Project : 1-97 Concrete Patching

It in 1990, 12” of CRCP

I'hree to four lanes in each direction, 10’ to 14’ Inside & Outside Shou
.

o

phalt patching was performed in recent years but did not last long
/ Limited Budget, 3 sub projects
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Project Description

* |RI was about 140

 Following Distresses:
Corner Break
Joint Seal Damage
Patching
Spalling
Punch out

« Safety issue

Pum.tlonal Classification Urban Interstate (11)
La11e<. Three to four lanes (117 to 12” width) in each direction
%houldela 10" to 14’ inside &outside shoulder in each direction.
| MedianType | T}pe sitive Barrier and Grass

Section T\ pe Predominantly
C)thel Features Rumble Strips. Bridges. Terminal Joints, Guardrail. Noise Wall

127 of Continuous Reinforced Cement
Concrete (CRCP) over 67 of Cement
Stabilized Aggregate Based Course over 127
of Borrow Material
127 of Continuous Reinforced Cement
Concrete (CRCP) over 47 of Cement
Stabilized Aggregate Based Course over 4 of
Crushed Stone over of Borrow Material
Bridge . Sever: 14 of Asphalt over 6 of GAB over 127 of
Approaches B ocations Borrow Materials

1990 @

1996 (1

Note (1) Concrete Patching was performed in 2012 and 2014,

Note (2) For Accel/ Decel Lanes and for Mainline between terminal joints and bridge joints. 127 of
Jointed Plain Cement Concrete Pavement (JPCP) is used. Also. for shoulders. 127 of Jointed Plain
Cement Concrete Shoulder is used.



Project Challenges

« High Volume and Speed made it difficult to locate required patching
« AADT >130,000

« Speed Limit 65 mph

» Crash truck was used to protect engineers walking on the shoulders
« Maintenance of Traffic

* |t is an important road both for workdays and weekend commutes

» Road closure during the day was not an option

» Only two lines were permitted to be closed 9:00 PM to 5:00 AM

» Not enough time to saw cut, remove the damaged area,

put bars, pour concrete, and CURING

 Only feasible solutions was reducing the curing time
« Minimum compressive strength of 2000 psi to be pened to traffic




Fast Setting Hydraulic Cement

Perform research and literature review

Discussed with several DOTs and checked their specifications (e.g. NC, lowa, NY,
\YIe]q)

Discussed with experts at TRB
Discussed with some manufacturers

Rapid Set Cement (RSC)
 Fast Setting Hydraulic Cement
* It has the predetermined requirements Table 1- Concrete Mix Requirements
-

* Good Results in other States AASHTO M154 including
* High early Strength Compressive strength (min) o

. ' | pressive STEngt L AASHTO T22 2000 psi
* Minimal shrinkage dhhows _,}

Z Z ompressive strength (min A - A 000 psi

* Resistant to chemical attacks at 24 hours AASHTO 122 000

Drying shrinkage (max) at 4 hours ASTM C157

Water/Cement Ratio 0 Jo38-046




RSC : Fast Setting Hydraulic Cement

Strength Gain

Conventional
Portland Concrete

12 24 72 168 336 504 672
Time (hours)

From CTS presentation



RSC : Fast Setting Hydraulic Cement

Very Low Shrinkage: Increased durability

Drying Shrinkage — ASTM C596

From CTS presentation



Volumetric Mixer Truck




Volumetric Mixer Truck

All equipment calibrates by weight with the material
delivered to the mix auger by volume.

HOW IT WORKS
CEMENT POWDER :

With volumetric technology, all materials from sand and
stone to cement powder and water continually blend on
demand.

This means the mixer can be started and stopped as
needed

High quality concrete with no waste
https://www.youtube.com/watch?v=2dXMyuli3KE

https://www.youtube.com/watch?v=00AEVUOEFTQ




Volumetric Mixer Truck

SPECIAL PROVISIONS CONTRACT No. AA8885177
500 — RAPID SETTING CEMENTITIOUS CONCRETE 7 of 7

Trial Batches. Perform 1 hour, 1.5 hour, 2 hour, 2.5 hour, 3 hour, 3.5 hour, 4 hour, 6 hour, and 24
hour compressive strength tests. Use the same components in the trial batches to be used in
production. Trial batches must be approved by OMT’s Concrete Technology Division. If a
volumetric mixer truck is used in production, the trial batch is to be performed with the volumetric
mixer truck.

Table 1- Concrete Mix Requirements

Test method

. - AASHTO M154 mcluds
Air Entrainment ﬂ_kji .HT_ M154 mcluding 5.0%- 8%
Section 5

Compressive strength (min)
at 4 hours AASHTO T22 2000 ps1

Compressive strength (min)
at 24 hours

Drying shrinkage (max) at 4 hours ASTM C157

Water/Cement Ratio 0.38-0.46

AASHTO T22 3000 pst




Volumetric Mixer Truck

Calculated Mix Design for 1 yd’

LC Concrete - MDDOT HE / # 7 Stone

MDDOT HE

Pounds
Pounds
Pounds
Gallons
: Percent
FIBER ANY r Yard: . 0.00 -- Pounds
WR OZ/100 uc (] - 0-10 [
ACCELL. OZ/100 Jz. 0.00

* Sand is automatically adjusted.

Target Volume: 27.00

Free Moisture: SAND
STONE

W/C RATIO: pounds/pounds
Theo.. Unit Weight: pounds/ft’

Coarse Aggregate: 3 Total Volume
Coarse Aggregate: 43 @ of Total Weight

Coarse Aggregate: 3.90 f Coarse Aggregate Volume to Total Aggregate Volume

THIS THEORETI T BE VERIFIED BY TRIAL BA

Keep slump at 4 -
7 e PeobulTl gu@

Fom Plropuci sHEEl




Volumetric Mixer Truck

CALIBRATING CONCRETE MOBILE
MINERS

can may be suitable for

es, one quarter cubic yard capaci

Yield Box (speci 3
vided with each new Concrete-M

ent into a
container, should be
discarded and not

Page 1 of 8




Volumetric Mixer Truck

RECORD ALL WEIGHTS OBTAINED. ACTUAL METER COUNT AND TOTAL SECONDS TO NE;’«REST TENTH
FOR THE SIX TEST RUNS IN THE SPACES BELOW. THEN TOTAL THE RESULTS FOR THE SIX RUNS
CAUTION. USE WEIGH T OF CEMENT ONLY - DO NOT INCLUDE WEIGH I OF CONTAINER

cemeTweiGHT | 926 | 38 | o8 | 7o | ess | | 460 |
metercount | 27 | 00 | sz | sz | ss | |
seconos | 1iso | 1163 | 1204 | 11es | 1ier [ | s903 |

TOTAL
WEIGHT

STATE HIGHWAY ADMINISTRATION
OFFICE OF MATERIALS AND TECHNOLOGY g TP <
MSMT 55

FACTOR
TO4
DECIMALS
0.124

N EIGHT PER LIBR
E OND | AT?SEC
B G % 0
[ ¢ [1084] |
al 65 |

B 1
BAGS
T

CONCRETE MOBILE MIXER
SE
ZM4-409H-2192-01

RIA
061

LC Concrete
atching along 1-97: SB MD 3C / NB MD 3 BU

SAND $2% STONE +2%
CALIBRATED WEIGHT CALIBRATED WEIGHT




Volumetric Mixer Truck

STATE HIGHWAY ADMINISTRATION
OFFICE OF MATERIALS AND TECHNOLOGY G Y < T
MEMT 55&

STATE HIGHWAY ADMINISTRATION

STATE HIGHWAY ADMINISTRATION
OFFICE OF MATERIALS AND TECHNOLOGY

OFFICE OF MATERIALS AND TECHNOLOGY

RECORD ALL WEIGHTS OBTAINED. ACTUAL METER COUNT AND TOTAL SECONDS TO NE}«REST TENTH
FOR THE SIX TEST RUNS IN THE SPACES BELOW. THEN TOTAL THE RESULTS FOR THE SIX RUNS
CAUTION. USE WEIGH I OF CEMENT ONLY - DU NUT INCLUDE WEIGH | OF CONTAINER

RECORD ALL WEIGHTS OBTAINED, ACTUAL METER COUNT AND TOTAL SECONOS TO NEAREST TENTH
FOR THE SIX TEST RUNS IN THE SPACES BELOW. THEN TOTAL THE RESULTS FOR THE SIX RUNS.

RECORD ALL WEIGHTS OBTAINED, ACTUAL METER COUNT AND TOTAL SECONDS TO NEAREST TENTH

FOR THE 51X TEST RUNS IN THE SPACES BELOW,. THEN TOTAL THE RESULTS FOR THE SIX RUNS A%
CAUTION, USE WEIGHT OF CEMENT UNLY - U0 NU I INCLUDE WEIGH I OF CONTAINER No Greater than 4% RUN#1 RUN# RUN#3 RUN#4 RUN#5 RUN#6 TOTAL CAUTION. USE WEIGHT OF CEMENT ONLY - DO NOT INCLUDE WEIGHT OF CONTAINER
No Greater than 4% | RUN#1 | RUN#2 | RUN#J | RUN#4 | RUN#S | RUN#6 | TOTAL CEMENT WEIGHT 92.6 93.8 96.8 97.0 95.8 476.0 No Greater than 4% | RUN#1 | RUN#2 | RUN#3 | RUN#4 | RUN#5 | RUN#6 | TOTAL
CEMENT WEIGHT 93.6 94.4 93.8 93.2 94.0 459.0 METER COUNT 29.7 30.0 31.2 31.2 30.8 152.9 CEMENT WEIGHT 92.8 93.2 920 92.1 92.0 462.1
METER COUNT 305 310 310 318 32.0 156.3 SECONDS 11.50 11.63 12.04 11.95 11.91 59.03 METER COUNT 31.0 32.0 320 32.0 32.0 159.0
SECONDS 1021 10.45 1042 10.70 10.78 52 56 TOTAL TOTAL FACTOR | WT./BAG [NEW CEMENT) SECONDS 12.70 13.10 13.20 13.60 13.60 66.20
TOTAL | TOTAL | FAGTOR | WT /BAG |NEW CEMENT] METER | WEIGHT _T04 OF METER TOTAL TOTAL FACTOR | WT /BAG |NEW CEMENT]
METER | WEIGHT T04 OF METER COUNT | CEMENT | DECIMALS | CEMENT+2%| COUNT METER | WEIGHT TO04 OF METER
COUNT CEMENT DECIMALS | CEMENT+2% COUNT A ! B = Cc X D = E COUNT CEMENT DECIMALS | CEMENT+2% COUNT
A 1] B8 |- ¢ X 0 = E 1529 | 4760 0.321 95.88 30.80 30.80 A I 8 |- ¢ X D = E
1563 | 469.0 0.333 95.88 31.95 [ 31.95 TOTAL | TOTAL | FAGTOR | W7 IBAG 1590 | 462.1 0.344 95.88 32.99 32.99
TOTAL TOTAL FACTOR WT. /BAG SECONDS | WEIGHT TO4 OF NEW TIME TOTAL TOTAL FACTOR WT. TBAG
SECONDS | WEIGHT TO4 OF NEW TIME CEMENT DECIMALS | CEMENT+2% SECONDS | WEIGHT TO4 OF NEW TIME
CEMENT | DECIMALS | CEMENT=2% T B IR % D e E CEMENT | DECIMALS | CEMENT+2%
AT BT L E 59.03 | 476.0 0.124 95 88 11.89 11.89 LI B = ¢ X D = E
52.56 | 469.0 0.112 95.88 10.75 10.75 BAGSOF T TOTALWT % OF ACTOAL 6620 | 462.1 0.143 95 88 13.74 13.74
BAGS OF TOTALWT % OF ACTUAL MATERIAL CEMENT NEW TIME | MOISTURE WEIGHT BAGS OF TOTALWT % OF ACTUAL
MATERIAL CEMENT NEW TIME | MOISTURE WEIGHT AT B - T [CXOFC = F MATERIAL CEMENT NEW TIME | MOISTURE WEIGHT
AT B v T TCXDFC = F ] = T [CXDRFC ¥ F
SAND 6.5 2046 5% 214.8
SAND 6.5 2046 5% 214.8 e == ey W" 255 1 SAND 65 204.6 5% 214.8
STONE 65 253.8 1% 255.1 2 : STONE 6.5 2538 1% 255.1
ACTUAL NEW WEIGHT PER CALIBR CALIBRATION| = — =
ACTUAL NEW WEIGHT PER CALIBR CALIBRATION| MATERIAL WEIGHT TIME SECOND AT 7 SEC WEIGHT ACTl{AL NEW WEIGHT PER CA.L‘_BR_ CALIBRATION
MATERIAL WEIGHT TIME SECOND T 7 SEC WEIGHT % T B = T ) ) = E MATERIAL WEIGHT TIME SECOND AT 7 SEC WEIGHT
L} T B = 14 X 11 = E A T B - C X D = E
SAND 214.8 | 1075 19.99 ; 120.0 SAND SAND 214.8 | 1189 18.07 108.4 SAND 214.8 | 1374 15.64 109.5
STONE 2551 | 1075 23.74 5 118.7 STONE STONE 2551 | 1189 2146 107.3 STONE STONE 2551 | 1374 18.57 111.4 STONE
NEW METER| BAGSOF | ACTUAL CONCRETE MOBILE MIXER NEWMETER | BAGS OF ACTUAL CONGRETE MOBILEWIXER NEW METER| BAGS OF | ACTUAL CONCRETE MOBILE MIXER
YIELD COUNT CEMENT _|ueren reasing SERIAL # YIELD COUNT CEMENT _|METER READING SERIAL # YIELD COUNT CEMENT |weren reaomc SERIAL #
A x B = 003 | ZM4-409H-1951-014 A_X 8 N 006 | zM4-409H-2192-019 A X s = 004 | ZM4-408H-7965-014
| 31.95 65 RPM 1074 1 30.80 6.5 a1 1061 1 32.99 65 RPM 1067
0.25 3195 55 TICEREE 284EDS51 025 30.80 6.5 PLATE 314ED97 025 32.99 65 e 234ED58
Signature David M. Welsh | Michael Strong “"Realibration: (Yield Test) if Mobile is Required Signature David M. Welsh / Michael Strong “*Realibration: (Yield Test) if Mobile is Required Signature David M. Welsh / Michael Strong “Realibration (Yield Test) if Mobile is Required
Inspestor Date | August 18, 2020 Inspector Date August 18, 2020 Inspector Date. August 18, 2020
Signature Signature Signature
Contractor] Christoper “Crit” Grochmal: of LC Concrete|Date. ! August 18, 2020 Contractor] Christoper "Crit" Grochmal: of LC Concrete|Date August 18, 2020 Contractor] Christoper "Crit" hmal: of LC Concrete|Date August 18, 2020
Contract 4] ARBE8-5177 [Cocation: Patching along 1-97: SB MD 3C / NB MD 3 BU Contract #] AAB88-5177 [Cocation Patching along 1-97: SB MD 3C / NB MD 3 BU Contract #] AABEE-5177 TCocation Patching along 1-97: SB MD 3C / NB MD 3 BU
+2% SAND 2% STONE 2% +2% SAND 2% STONE 2% 2% SAND 2% STONE *2%
CALIBRATED WEIGHT CALIBRATED WEIGHT CALIBRATED WEIGHT CALIBRATED WEIGHT CALIBRATED WEIGHT CALIBRATED WEIGHT CALIBRATED WEIGHT CALIBRATED WEIGHT CALIBRATED WEIGHT
0.00 0.00 117.6 122.4 116.3 1211 0.00 0.00 106.2 110.6 105.1 109.4 0.00 0.00 107.3 11.7 109.2 113.7
TATE_ | e e e ks e ERTE TIETEAT THE 72 e L ey T LT 5L L T e T TR v 3 TITE iS50 L
5.5 120.2 5.8 6.3 119.0 6.1 4.0 106.2 7.0 6.5 106.2 6.9 5.8 7.8
5.5 122.2 59 6.3 120.9 6.3 4.0 108.8 7.2 6.5 105.3 6.8 5.9 7.8
55 1188 56 63 1186.5 51 4.0 110.4 7.4 6.5 107.6 6.9 5.6 7.8




Volumetric Mixer Truck

n 2 DATE 2020-Aug-18

CONTRACT TOTAL
NUMBER AREA LOAD P.S.l.

AASZ E5¢77 : 163 1240
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I SPECIAL PROVISIONS CONTRACT No. AA8885177
60 500 — RAPID SETTING CEMENTITIOUS CONCRETE 7 of 7
/5SSO
2140 Trial Batches. Perform 1 hour, 1.5 hour, 2 hour, 2.5 hour, 3 hour, 3.5 hour, 4 hour, 6 hour, and 24
[ 54 hour compressive strength tests. Use the same components in the trial batches to be used in
production. Trial batches must be approved by OMT’s Concrete Technology Division. If a
volumetric mixer truck is used in production, the trial batch is to be performed with the volumetric
mixer truck.
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Table 1- Concrete Mix Requirements

Property Test method Requirements
AAETHTD M154 mcluding 5.0%. 8%
Section 5

Ajir Entrainment

Compressive strength (min)
at 4 hours

Compressive strength (min) AASHTO T22 3000 psi
at 24 hours

Drying shrinkage (max) at 4 hours ASTM C157 0.04
Water/Cement Ratio 0.38-0.46

AASHTO T22 2000 psi
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Volumetric Mixer Truck




Volumetric Mixer Truck
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Volumetric Mixer Truck
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Volumetric Mixer Truck
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1-97 Concrete Patching - Construction




[-97 Concrete Patching - Construction

Test performed every 50 cy of concrete mix,

Air Test, Temperature, Slump and Cast 4x8 concrete cylinders sent to SHA Lab after 1
hour

MARYLAND STATE HIGHWAY ADMINISTRATION
PORTLAND CEMENT CONCRETE TEST RESULTS

Acceptance Is based on 24 hours break period as specified in the SP.

The Administration will reject the patches of the day production represented
by a strength test if it is more than 500 psi below
the 24 hours Minimum Compressive Strength f ’c (psi)
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1-97 Concrete Patching — Construction

» \olumetric Mixer Truck Calibration with SHA Lab Representator
* |nspector on site checks the setting of mix on the truck every night

STATE HIGHWAY ADMINISTRATION
OFFIGE OF MATERIALS AND TECHNOLOGY

ER COUNT AND T
THEN TOTAL T

MATERIAL

5 M. Strong R d
D g
Christoper "Crit” Grochmal: of LC Concrete|Date: | August 18, 2020
[ AABEESTT7 ] BWD3

[Cosaton_| L

Field Calibration Sheet concrete mobile mixer — inspection and cleaning for calibration



1-97 Concrete Patching — Construction

A method of pavement removal that caused
damage to the existing concrete pavement

a”
9 i >
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1-97 Concrete Patching — Final Inspection

Cement coating on stone came off Cracks and spalling on repaired pavement



SUMMARY

'to the traffic ASAP and all

curing time for concrete patching

127274
:;E;:;;':;_ Aws | ‘f’; l ?; cU

a; lixer Truck

- A monitors the road to evaluate their






