
 

Meaning of Preventive Maintenance: 

Preventive maintenance attempts to prevent any probable failures/breakdowns resulting in 

production stoppages. It is said that Preventive maintenance is a stich in time that saves time. So it 

follows a slogan that “prevention is better than cure”. 

 

Preventive maintenance refers to maintenance action performed to keep or retain a 

machine/equipment or asset in a satisfactory operating condition through periodic inspections, 

lubrication, calibration, replacements and overhauls. 

  

Preventive Maintenance Involves: 

 

(i) Periodic inspection of equipment/machinery to uncover condition that lead to production 

breakdown and harmful depreciation. Upkeeps of plant machinery to correct such curface 

Preparation for Concrete Repair 

Surface preparation for the concrete repair works is the important step for the development of 

proper bond with the new concrete. Various methods are used for the preparation of surface for 

concrete repair works such as chemical cleaning, acid etching, mechanical preparation and abrasive 

method. 

 

Surface preparation technique for repair 

In many repair situations, the proposed repair requires only surface roughening, exposure of coarse 

or fine aggregate, removal of a thin layer of damaged concrete, or cleaning of the concrete surface. 

Each repair material needs a particular type of surface preparation but generally the concrete 

surface must not be too smooth, too rough, or too irregular. 

 

In this article we discuss about the different methods used for the preparation of surface for 

concrete repair works. 

 

Typical Methods of Surface Preparation  

1. Chemical Cleaning 



Detergents, tri-sodium phosphate, and various other concrete cleaners are used for surface 

preparation for certain coatings but are not usually considered good for surface preparation in case 

of concrete repairs. 

 

Solvents are not recommended because they dissolve the contaminant and carry it deeper into the 

concrete. In most cases, ACI committee (546R) recommended not to use chemical cleaning, only 

under special conditions with application of certain coatings, this method can be used. 

 

 

 

 

 

2. Acid Etching 

Acid etching on concrete surfaces has been used for long time to remove dirt (normal amount) and 

laitance. The acid applied on concrete surface successfully remove significant amount of cement 

paste leaving a rough surface that can received replacement material with improved bond strength. 

 

Acid etching of concrete floor. 

 

Acids may penetrate the concrete surface through cracks, may promote corrosion of underlying 

reinforcing steel and may damage the paste of the remaining concrete. ACI 503R has recommended 

not to use acid and ACI 515.1R recommended to use acid on concrete when other alternatives of 

surface preparation cannot be used. 

 

3. Mechanical Preparation 

In this technique, thin layer of concrete can be removed from surface and depending on removal 

equipment, different surfaces are obtained. Different equipment used in this method are impact 

tools like breakers, scabblers, grinder and scarifier. 

4. Abrasive Preparation 

Abrasive blasting propels dry or moist abrasive in a stream of compressed air. Upon impact, the 

abrasive particles penetrate the substrate, dislodging fragments of mortar and fines, producing an 



overall eroding effect. Abrasive blasting removes surface contaminants, unsound concrete, coatings 

and adhesive films, and imparts a profiled surface. 

Abrasive equipment such as sandblasters, shotblasters, or high-pressure water blasters, usually 

followed by water or air blasting, vacuuming, or other techniques. A profile number can be 

determined indicating the surface roughness necessary for various overlay applications or it may be 

defined by sandpaper grit size. 

5. Rotomilling 

A rotomiller is a scarifier on steroids, so large that it must be driven, with teeth mounted to the 

drum instead of washers. The impact of the teeth fracture the concrete into chips and dust, creating 

striations and deep grooving. A rotomiller can only be used on horizontal surfaces. 

6. Needle Scaling 

Needle scalers pulverize concrete surfaces by the pounding action of steel rods, driven by pneumatic 

or hydraulic pulses. Needle scalers are commonly used to remove efflorescence and other brittle 

encrustations. The impacts produce a cratered surface profile. 

Needle Scaling for surface preparation of concrete repair 

 

Points to be remembered for Surface Preparation for Concrete Repair 

All existing coatings and other surface contamination must be removed. 

Preparation may be carried out using scarification, brushing or grinding, abrasive blasting, shot-

blasting, and flame cleaning. 

Dust and debris produced as a result of surface preparation must be removed before applying the 

surface treatment. Presence of surface contamination can result in poor adhesion of protective 

coating with the substrate. 

 

Concrete Crack Repair: 

It is commonly observed that concrete structure face cracking problem during its life period. This 

crack must be given serious and careful attention and repair on right time. Repairing cracked 

concrete involves a lot of time and cost constraints. There are several methods of concrete crack 

repair. Choosing the appropriate method of concrete crack repair can help you save a lot of time, 

money and energy and can give long-lasting results.  It is essential to know the type and nature of 

cracks that have appeared in the building to be able to select the most suitable and cost-effective 

method of repair. It is also important to know the cause of cracks so that it can be corrected to keep 

the cracks from recurring. 

 



1) Epoxy Injections: 

Epoxy injection method of concrete crack repair may be used to bond the cracks having greater than 

or equal to 0.05mm opening. This method is not suitable for crack is active and if the cracks are large 

in number, or when the water leakage cannot be controlled. 

Epoxy Injection 

Vertical Crack Repair 

In this method, the cracks on exposed concrete surfaces are sealed by injecting epoxy under the 

concrete crack. But, it is essential to find and fix the major cause of cracks before injecting the epoxy 

into the cracks otherwise the cracks will keep on emerging again and again. Problems such as 

leakages and silt contamination damage the efficiency of epoxy, therefore it is recommended to fix 

these issues before injecting the epoxy to make it last longer. Epoxy injection method of crack 

repairing requires a lot of discipline and skillful execution so you need to be sure that the person 

executing the repairs knows his work. 

 

Epoxy resin loses strength when exposed to fire or sustained elevated temperatures and fireproofing 

protection is required for such structural repairs. MOre 

 

Concrete Crack Repair 

 

2) Routing and Sealing: 

Routing and sealing the cracks is a much more common and a much simpler method to repair cracks. 

That said, it can be only used in cases where only remedial crack repairing is required and structural 

repairs are not needed. Routing and sealing of cracks in concrete can be used for inactive cracks not 

involving the restoration of tensile strength. Under this method, the crack is enlarged along its 

exposed face and V-shaped groove is formed up to a minimum width of 6 mm and a depth of 6 to 25 

mm. This V-shaped groove is filled and sealed with suitable material.  

 

Routing and Sealing of Crack in Concrete 

 

  

 It should be taken care of the width to depth aspect ratio when sealing the joint so that there is 

enough room left for the movement. 

 



While repairing roadway pavements, pouring hot tar within the cracks is a simple and inexpensive 

method. Be careful when using hot joint sealants and make sure that they bond with the concrete 

and do not melt and flow under operating conditions. 

 

Concrete Crack Repair 

Grouting and Sealing 

The material used as the sealant can be of any material that can balance cyclic expansion and 

contraction and which does not become brittle with time, including epoxies, urethanes, silicones, 

polysulfides, asphaltic materials, or polymer mortars. 

 

Cement grouts are not to be used due to the chances of future cracking. 

 

3) Stitching the Cracks: 

Concrete Crack Repair 

Concrete Crack Repair 

It is an easiest and long-lasting method of repairing concrete cracks. In this method, a number of the 

hole drilled along the crack surface and stitched with metallic wire. This metallic U-shaped wire is 

then passed through holes and anchored strongly in the holes with grout or an epoxy-based system. 

 

4) Drilling and Plugging 

When it is required to repair a vertical crack in the concrete that runs in straight lines, this is a good 

method for its cost-effective and less time-consuming. In this method, holes are drilled vertically in 

the cracks and a key is formed by passing down a grout. The grout key drilled in concrete helps in 

preventing leakages. 

 

Above four methods is a major method of concrete crack repair. Concrete crack can be repaired by 

Gravity Filling, dry packing, overlay and surface treatments, etc. selection of the method of repair 

depends on nature of cracks and whether a crack requires remedial or structural repair. 

 

Concrete Crack Repair 

 

5) Grouting Method of Crack Repair: 



i) Portland cements grouting: 

In case of gravity dam and concrete wall large-sized crack formed. They can be repaired by filling 

with Portland cement grout. This grouting method is effective in stopping water leaks, but it will not 

structurally bond cracked sections. 

 

e defects in concrete structures affects not only the sense of view but also the use function, 

structural performance and service life of the project. Therefore, effective prevention and control 

must be carried out. 

 

These defects can be due to various reasons or causes. In this article, you’ll learn 5 common defects 

of concrete structures, analyses the prevention methods are explained for reference. 

 

5 Concrete Structure Defects [Causes & Prevention & Repair](PDF DOWNLOAD) 

1. Honeycomb 

Honeycomb is mainly manifested by local loosening of concrete, less mortar, more gravel, and voids 

between gravel, forming honeycomb-like holes. 

 

concrete honeycomb 

 

Causes of Honeycomb 

The small slump of concrete, improper mix ratio or inaccurate measurement of raw materials result 

in less mortar, more stones and insufficient vibration time or vibration leakage. 

Poor homogeneity and insufficient mixing of concrete. 

Framework leakage. 

Free dumping height exceeding the stipulation, concrete segregation, stones piled up. 

The vibration time is insufficient and the bubbles are not eliminated. 

How To Prevent Honeycomb 

Concrete mixing ratio and measurement should be strictly, inspection regularly. 

Concrete mixing should be full and even. 

Chutes should be used when the feeding height > 2m. 



Layered feeding, layered tamping and preventing vibration missing. 

Blocking the formwork gaps and check the leakage of grouting during pouring. 

How To Repair Honeycomb 

For minor honeycombs, wash and repair with 1:2 cement mortar. 

Larger honeycombs, chiseled away weak and loose particles, washed and molded, carefully 

tampered with high-strength fine stone concrete. 

Deep honeycombs can be grouted with cement after burying grouting pipes and exhaust pipes, 

plastering the surface with mortar. 

2. Holes 

Holes refer to the concrete structure with large internal voids, no concrete or honeycomb in part is 

particularly large, and the reinforcement is partly or completely exposed. 

 

concrete holes 

 

Causes of Holes 

Where the reinforcement is densely or the reserved holes and buried parts are located, the concrete 

grouting is not smooth, and the concrete not be compacted by vibration. 

Concrete segregation, mortar separation, stones piled up, serious slurry running. 

The concrete is blocked by tools, blocks, mud and other debris. 

How To Prevent Holes 

Use high-strength fine stone concrete in steel bar dense areas, conscientiously layered tamping or 

with manual tamping. 

If reserved holes, should feeding from both sides at the same time. 

Remove debris from concrete in time. 

How To Repair Holes 

Remove loose concrete and soft grouting mould around the hole and grout it with 8% expansion 

agent mixed with high strength fine stone concrete after full watering. 

Concrete surface treatment, remove floating stones, check whether the concrete surface is dense 

after chipping, and then coat a layer of cement mortar on the interface between new and old 

concrete. 

When the depth of repaired wall is more than 5cm, formwork shall be erected. 



Check the concrete strength of the repairing wall. A higher grade concrete mixed with expansion 

reagent is used to repair the holes. 

After 12 hours of repairing, watered the parts, and the curing time > 5 days. 

.3Exposed Steel Reinforcement 

In the process of concrete grouting, the vibration is not in place, the protective cushion is not set or 

fixed firmly, the concrete slump is small, the demolition of formwork is too early, the external force 

is destroyed before hardening, and the steel bars are exposed after concrete forming. 

 

exposed steel reinforcement 

 

Causes of Exposed Steel Reinforcement 

Displacement of reinforced protective cushion block or too little or leakage of cushion block during 

concrete grouting. 

Small cross-section of structural members, too dense reinforcing bars, cement mortar can not be 

filled around reinforcing bars. 

Improper mixing ratio of concrete results in break-off. 

The concrete cover is too small 

Formwork isn’t watered well, bonding or remove prematurely. 

How To Prevent Exposed Steel Reinforcement 

The position of reinforcing bar and the thickness of protective layer should be ensured correctly 

when grouting. 

Guarantee the accuracy and workability of concrete mixing ratio. 

Formwork should be fully watered and carefully sealed. 

Avoid trampling steel bar, remove formworks correctly. 

How To Repair Exposed Steel Reinforcement 

After cleaning, 1:2 cement mortar is applied on the surface. If the exposed steel reinforcement part 

is deep, the interface should be treated well and compacted with high-grade fine stone concrete. 

5. Cracking 

Concrete cracks are the physical structural changes caused by the internal and external factors of the 

concrete structure, and the cracks are the main reason for the reduction of the bearing capacity, 

durability and waterproof of the concrete structure. 



 

 

Causes of Cracking 

The water cement ratio is too large, the surface produces air holes and cracks. 

Excessive cement consumption leads to shrinkage cracks. 

Poor or untimely curing, surface dehydration, shrinkage cracks. 

The slump is too big, the grouting is too high and too thick. 

The steel protective layer is too thin and cracks along the reinforcement. 

How To Prevent Cracking 

Curing begins 6 hours after concrete is grouted, and the curing age is 7 days. 

Vibrating and compacting without segregation, plastering the surface twice to reduce the shrinkage. 

How To Repair Cracking 

For fine cracks, pour pure cement slurry into the cracks, embedding, covering and curing, clean the 

cracks, brush epoxy cement twice after drying or paste epoxy glass cloth to seal the surface. 

For deep or penetrating cracks, epoxy resin grouting is applied and epoxy cement is applied to seal 

the surface. 

reinforced concrete structure 

  

Repairs to Corroded Reinforced Concrete structures: 

For inspection, it is necessary to expose the corroded locations up to such an extent that these 

locations can be seen through naked eye. 

First step in treatment of rusting on reinforcement is cleaning of rust with the wire brush. 

After cleaning, tamp the surface with hammer having the weight at least 5 lbs. 

Then rub the surface with wire brush or hessian rope. In the market, many rust removing chemicals 

are also available. Those chemicals can be used if cleaning of rust is to be done more effectively. 

In important members (members that has to carry heavy load) of RC structures, sand blasting can be 

used for cleaning of rust. 

If the cleaned surface is found heavily corroded, then the surface can be coated with black ship paint 

(that paint is marine paint).this paint usually seals off he steel surface and prevent the further 

corrosion. 



Corroded members which are critical in the whole structure such as columns should be additionally 

reinforced by using hooked or anchorage connections or by using beams. Corroded slabs can be 

additionally reinforced by using wire mesh (which is locally said to be as Jali).ising Dampness 

You must have noticed dampness in the lower area of wall above skirting. It might be 1-1.5 meter 

from the floor or in some case more than that. You might be wondering that there is no source of 

water near or behind the damp wall but still there is dampness and plaster start eroding over the 

time. The reason of this kind of dampness issue is rising dampness. 

 

Rising Dampness 

 

Causes of Rising dampness 

Rising dampness problem is due to not having a effective damp proof course (DPC) or having a faulty 

damp proof course. DPC is installed as a waterproof layer in the wall to protect the wall from the 

ground water. Ideally it is layered about 6 inches from the outside ground on external as well as 

internal wall. At times DPC is working fine but still you may witness rising dampness problems. 

Reasons csuch as broken pipe, leakage from neighbour house etc. 

 

Causes of Rising Dampness 

 

How to treat rising dampness problem? 

There are various ways to treat rising damp problem depending on severity of DPC failures. 

 

Water repellent Chemicals – If DPC is severely damaged, water repellent chemicals is injected at DPC 

level. High grade chemical is poured into the concrete to stop the movement of water. 

 

Applying Waterproofing coating – This is one of the widely used treatment, since it is economic, easy 

to apply and also can protect wall against water which is due to other sources. In this process, 

Plaster is removed from the damaged area and two coats of cementitious waterproof coatings is 

applied after repairing & filling the gaps. After applying waterproofing coatings, plaster is done 

again. Coatings should be vapor permeable and coatings should be applied till 2-3 feet above the 

damaged area.ould be; sTypes of Waterproofing the Building 

Need & Importance 



It is a dream for everyone to own a house of their own, even better when one can witness the 

foundation being laid and see it take shape in front of them. But there is a common problem for all – 

water seepage due to bad waterproofing. 

 

It hollows the whole structure of the building, causes long term problems ultimately affecting the life 

of the overall construction. This blog is a one stop solution for all types of waterproofing. 

 

It will guide you through all the precautionary process, products and procedures of the types of 

waterproofing in construction of your dream house.Types of waterproofing in a house - important 

water leaks area 

 

Foundation Waterproofing 

Basement Waterproofing 

Bathroom/Kitchen/Balcony/Chajja Waterproofing 

Terrace -Garden/Swimming Pool Waterproofing 

Building Foundation Waterproofing 

The foundation is the most important aspect in a building structure, one should take all possible 

measures to ensure its  longevity. The construction is built upon the foundation and these can be of 

multiple types. 

 

The strength and life of the house is directly dependent on the the foundation. The most prominent 

and concerning  problems – dampness and water logging. Moisture in the soil around the foundation 

which later seeps into basement and provides an ideal environment for mold formation. 

 

Seepage causing molds in wall - Basement waterproofing 

Mold Formation on Exterior wall due to water. 

  

 

Water logged contruction site - foundation and Basement waterproofing 

Waterlogged Construction site. 

Precautions to take before construction of Foundation 



Water logging 

Waterlogged sites poses a great problem for the site engineer. There are various methods of dealing 

with the situation which depends upon the depth of excavation, depth of water table and many 

other factors. Some of the common methods are listed below – 

 

 DRAIN CONSTRUCTION – (For shallow foundation) – Drains of suitable size are dug up along the 

sides of the foundation trench. The drain collects the sub – soil water in the trench and this can then 

be easily pumped out continuously. This is an easy, low-cost method and does not require skilled 

labor. 

DEEP WELL CONSTRUCTION – (Coarse/porous rock based soil) – 30 – 60cm diameter wells are 

sometimes constructed at 6 – 15 m centers all around the site. The water collected in the wells is 

pumped out continuously. This method can be adopted for depths of excavation up to 20 m. 

Special Methods 

FREEZING PROCESS – (soil/gravel/silt) – This method is advantageous for deep excavation 

foundations of bridges adjacent to water body. A cofferdam is constructed by freezing the soil 

around the region to be excavated. Freezing pipes are sunk into the soil along the periphery of the 

area. The layout plan is suggested to be in a circular shape. Freezing liquid is then pumped into the 

pipes making the region freeze. It becomes easy and safe to excavate. Commonly, projects use Salt 

Brine and some exotic projects use Liquid Nitrogen. The excavation extent – 30m 

CHEMICAL CONSOLIDATION PROCESS – (Water-logged land) Logged soil is converted into semi solid 

and stabilize by the addition of chemicals such as soda silicates and calcium chloride. This method is 

suggest to be used in only small patch project that needs fast results. 

ELECTRO OSMOSIS PROCESS – (Fine sand) In this process steel rod is charged positively to act as 

electrode and sunk between well-points. Well-Points act as negative points and when current passes 

through and water drains towards it, later pumped out. Very Expensive method, rarely used. 

Materials & Methods for Foundation Waterproofing 

A. Foundation Drainage System 

This is a basic setup in this type of waterproofing – perforated pipes running along the perimeters of 

the foundation to an outlet outside in sunlight or a place where water can be collected in a sump pit 

and pumped out. This system protects against any kind of water contamination in the basement. The 

perforated pipes must be laid between layers of gravel. There should also be a layer of fabric barrier 

on it before putting the soil layer. The fabric and gravel prevents these pipes to clogging up with 

time. 

 

foundation and basement drain perforated pipes system - Types of waterproofing 

Foundation/Drainage system of perforated pipes. 



. 

B. Damp Proof Course (DPC) 

DPC is a horizontal barrier on wall structure and its purpose is to stop moisture to rise from the 

foundation into the structure. This layer is put between layers of walls and is to be applied in both 

partition wall and the load bearing wall. 

 

Process of DPC: 

 

Clean and dampen the horizontal open surface, 15 cm above the highest ground level nearby (level 

to which water splashes) 

Mix Cement, Concrete and a Suitable Waterproofing compound in the ratio 1:1.5:3 

Apply a layer of at least 25 mm thickness 

After the mixture hardens – Apply the sealant solution layer (x1) horizontally and after a 4 hour 

period (1x) vertically 

This is to be applied to the full width, along all the walls of the Foundation/Basement 

Basement Waterproofing 

The Basement and the Foundation are the places that require the most attention because water can 

cause major problems. Water can crawl into wall spaces and create a wet damp condition causing 

molds. This leads to unpleasant foul smell inside the building. If this issue is left unattended, water 

logging scenario. This can cause property damage inside basements and poses a great threat to the 

electrical systems which is commonly based in the lower levels. The lift mechanism system faces 

threat form this causing rusting and total failure. Overall, the whole infrastructure will fail due to 

these hazard conditions. 

 

Basement Waterproofing - Negative and Positive pressure of water 

Image Source: waterproofers.in 

Two methods used in basement waterproofing is the Positive(application on the same side of hydro-

static pressure) and the Negative(application on the opposite side of water pressure) waterproofing. 

 

Positive Waterproofing: In this method, the surrounding perimeters to the building structure is dug – 

about a meter deep(depends) and layers of waterproofing solution is applied (horizontal x1, vertical 

x1). This is the best suggested way to protect since the major cause of problem is water pressure 

from the outside during monsoons. 



Negative Waterproofing: This method must be used in extreme conditions when there is no other 

way of performing the task from the outside. Cautions must be taken that the materials used are not 

permeable and do not form honeycomb structures. This application is not very reliable because 

when the water seeps in, the proofing layer is not always flexible enough to adhere that much 

pressure.It has been a trend by many contractors to use this method because of the ease and faster 

application. But this must be avoided and Positive (outside) applications must be undertaken. 

Already Constructed basements can also apply a layer of Kota – Patthar/Stone tiles with Injection 

Grouting method. 

Lift Pit & Sunken Area 

Negative  waterproofing method is commonly used because these structures are commonly 

between other prominent structures and the surrounding areas cannot be dug out. Also, it becomes 

to dismantle the lift structure. Hence, the layers of waterproofing solutions are applied from the 

inside. 

 

 


