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Management of Road Pavemesing High Strength
Concrete and Sustainable Material

Bijeta Dash

Abstrac® Highway & Road Concrete pavement maintenance
is a routine work performed to keep pavement which is exposed to
normal conditions of traffic and nature sch as wind, rain, show, II. OBJECTIVE
temperature, etc. as near to its original conditions as possible, all o . ) i
types of concrete pavements require maintenance of crackslhe objective of the project is to design proper concrete
potholes, depressions and other types of distress. In major citieixes using sustainable material both designed in the lab and

and towns utility cuts and repaintare major contributors to the in the field, for composite pavements that will allow the
need for pavement maintenance, Repairing of pavemen

o - C]’epaired sections to be opened tffic after four hours of
deteriorations at the proper time and the proper manner metho

can significantly increase the life of the pavement. Early detectionconcrEte placement.

and repair of minor defects are among ehmost important
activates of the road maintenance department. Now days the [ll.  CONTRIBUTION TO THE WORK

use of 12 hours created mix for patching inhere traffic road wayH. h st th t . h d ding t
in urban areas. The current 12 Hrs benid of strength gain to 4 Igh strength concrete mixes were changed according 1o

hours only. This work uses high early strengthement and Strength requirement of pavement. Additional work is carried

chemical admixtures on one hand and low water cement rationfor strengthening the road pavement.

and / or high conventional cement contents. Sustained materials

on the other hand attain early strength, conclusive IV. LITERATURE REVIEW

recommendations of a combination of these techniques and / or

the individual techniques used based on strength criterionAsphalticconcrete overlay is a commonly used rehabilitation
(compressive strength) and durability criterion is made.technology for existing asphaltic or concrete pavements. This
Admixtures like steel fibers, polypropylene fibers, aluminum pins,study used data that were collected from 449 asphaltic

clips etc of non rusting metals are being used in this technique. - . .
This increaseshe wear and tear strength at the patch. Shrinkagef)verlays on existing pavements. Statistical analysis results

reducing admixtures (SRA) one not being commonly used, fiow indicated that _ o

a days. The use SRA and HPC or high strength concrete i1) For asphalic concrete pavements, milling is more
descrying of further research Synthetic fibers are often uses to  effective in  reducing alligator/block cracking,
increase wearing stregth. Possible benefits of use at such |ongjtudinal cracking, and raveling in asphaltic overlay.

admixtures is increasing resistances to shrinkage, creating(z) For composite pavements, asphaltic concrete base
improved band strength. Finder reinforced concrete has been hi . ffecti o duci | itudinal
shown in several studies to be more restant to shrinkage cracking patching Is more effective In reducing longitudina

(Padron and Zolo, 1990, Gryzbotignd shah, 1990) Conrek key cracking,and doweled concrete base patching is more
word road pavement maintenance, high strength concrete, effective in reducing surface raveling in asphaltic
sustainable materials overlay.

(3) For joint plain concrete pavements, undoweled concrete
base patching is more effective in reducing transverse
and longitudinal cracking.

I. INTRODUCTION (4) For continuosly reinforced concrete pavements,
asphaltic concrete base patching is more effective in
reducing transverse and longitudinal cracking.

$ Pavement surface condition data play a pivotal role in the
analysis and design of pavement rehabilitation strategies.
In project design, this information is usually used by a
limited number of pavement engineering specialists who
apply experience and judgment to formulate design and
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This Paper reveals about the methodsb& adopted to
increase the sustainability or the concrete road pavemes
repairs in India by using high strength concrete and
sustainable material. The application of an optimized
pavement mix in road pavement maintenance will lead to
substantial reductioim the user cost involved with delays in
road closures. In current practice 12 hours concrete mix for ;nvestment decisions.

patching in heavily traffic roadways in urban areas and metrgs) The nature of this process resists computerization using

is proposed to reduce up to 4 hours mix for this the use of high ., ,ventional computer tools. The development of a
early strength cement amthemical admixtures on one hand knowledgebased expert system that is based on

and a low water cement ration / or high conventional cement programming concepts from the field of artificial
content, sustainable material on the other hand to attain early intelligence is described.

strength. (7) The system is called SCEPTRE, and assists highway
engineers in planning cesffective flexibe pavement
rehabilitation strategies at the project level.
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(8) As agencies continue looking for cadfective methods

to rehabilitate deteriorated jointed concrete pavement
JCP, rubblization using a resonant breaker has been A
experimented by the Shanghai Mupa Roadway
Authority SMRA. It was demonstrated that rubblization A
using a resonant breaker offers a viable option for the A

SMRA because the rubblized pavement sections have
been performing very well with no visible distress.
It was observed that it was yeeffective to use water

(9)

specified and quality control standards that can be
expected.

The water/ cement ratio is determined to give the
estimated flexural / compressive strength.

etc.

To remedy that rigid pavement road is proposed i.e.
Concrete road.

VIIl. DATA COLLECTED

during compaction on a rubblized JCP surface tBhvsmaI TestsAs Per 1S:2386

improve compaction efficiency and to control dust.

V. THEORETICAL CONCEPT

A The procedure of strengthening a pavement by providing
additional structural layers above the existing pavémen
is known as overlay.

A Two types of overlays are common for strengthening
cement concrete pavements, flexible overlays and rigid
overlays.

A In the case of bituminous overlays, the strengthening
layers can be all bituminous or partially granular and
partidly bituminous.

v D D D D D

A

Sieve Analysis / Fineness Modulus
% Silt By Weidt

% Silt By Volume

Impact Value

Crushing Value

Moisture Absorption

Specific Gravity

D.L.B.D.

10% Fine Value

Flakiness / Elongation Index
Los Angeles Abrasion Value

Chemical TestsAs Per 1S:2386

A In the case of rigid overlays, two types are common, viz,
bonded overlays and {oonded overlays.

A
A

Soundness (Per Cycle)
Alkali (Aggregate Reactivity)

Overlays can be either overlays or inlays depending upon the A  Deleterious Material

site requirements given below: A pH
0] Overlay, where the concrete pavement is@thon A Chloride
top of the existing pavement. Field Test

(i)  Inlay, where the existing pavement is partially due to
accommodate the new pavement.
A Next, the cracked PCC pavement is seated with ~

rubbettired roller of at least 35 tons.

A Cube testing
A Beam testing

A After the breakig and seating steps are completec
a 3to 5inch asphalt overlay is placed directly on the

Sieve Analysis of Coarse Aggregate

Project _

|

prepared old pavement.

ultant

This method offers the following benefits:

[Contractor

[Sample 1D/No:

S]]

Doc. No.

[Sample Description: Coarse

Date of Sampling: ___ 30.12.2

1. Prevents/delays reflective cracking.

Date of Testing: 30.12.2¢

2. Extends pavement service life.

3. Reduces maintena® costs.

LIMITS

4. Improves riding smoothness.

100

85-100

914 97.87 99.03 09 0-20

VI. PROBLEM STATEMENT

0-5

A The road before work was asphalt road. As it is flexible or
the road gets damaged as that is not suitable for hee
traffic.

The heavy traffic causes problems like cracks, patc

damaging, potdle

Tested By

VIl. RECHERCHE METHODOLOGY

Mix Design for Pavement Quality Concrete (PQC):
The first requirement in ensuring a good concrete road is
scientifically design the concrete mix so that it gives
strength in the field which is equal to or better than th(
assumed in the design.
A Allthe basic data needed for the project is collected.
A Thetarget average flexural / compressive strength is
determined on the basis of the minimum strength
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o Corporation
Municipal Corporation C 3.1 Bolapur
ontractor Swastik Infra Logic (1) Pyt i
Laboratory Job No. / 1D No TM-M/ Grade of Concrete 1 &0
Location At Swastik LABORATORY Specimen Casting Date 1/1/2013
Structure Mix Design Specimen Testing Date 1/4/2013
Part of Structure Mix Design Age of concrete Specimen (Days) 3 Days
Qty. of concrete represented Mix Design Nos. of sapcimen sampled 3
Cement content Kg/m3 & W/C Ratio of mix - 493 | 0.26 Mix ID No TM-M/A
Size of Specimen Cubical specimen of size 150 x 150 x 150 mm
acimen no. 1 I =3 I 3 I 4a I 5 I (53 I x I 8 I S I ] I
Wt. of Specimen [ se67 | s630 | ses57 | sses | ssse | seas ] 8631| seea | sea1 | | |
Volume of specimen (©Cum) 0.0033756 cum for 150 mm size cubical mould
Density of Concrete (kg/m™) 2568 | 2557 | 2565 | 2548 | 2545 | 2562 | 2857 | 2867 | =2s60 | [ [
Max. Load at failure, F (KN 980 | es0 | eso | 1000 |- 1010 | es0 | 1000 | “eso | 1e10 I: | |
Cross-sectional area of loading. A  (m?) 22500mm?for 150mmsize cubical mould
Compressive strength (1000 x F)/A (Mpa) a3.6 _ a4.0 _ a3.6 _ aa.a — aa.9 _ 44.0 _ aa.4 _ 44a.0 _ a4a.9 _ _ _
Average Comp.strength in (Mpa) 43.70 _ N 44.a4a _ 4444 _
Remarks
[Swastik Representative Engineer Representative Client Representative
Name: Name: Name:
Designation: Designation: Designation:
Sign: sign: Sign:
Date: Date: Date:
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Cement Compressive Strength

AsPer 1S: 4031( Part-6)

” Conereization ofRF Ntk ( D Mart) Chow at Koparkhairane Navi Mumbai Monicpel
= Corporation

Clent Navi Mumbai Municipl Corporetion C.B.D. Belapur
Consultant ~ Ms Aakar Abhinay Consulant PiLid
Contractor~~ Swastiknfra Logio () PeLig

Kangi D\ (ement Ioc N

Sample Destription; Ambuja Cement Date of Samping: 812201
rateof et WS6ue  [Sampedy Engnes
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