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Blocks & Bricks

It is virtually impossible today to much building without sooner or later having to use concrete in one place or another. Concrete—good concrete —is a vital building material; likewise the knowledge how to mix it properly.

How to Mix Concrete

Concrete is made of Portland cement to which are added aggregates such as sand and gravel. The cement itself comes in sacks weighing 94 poouds and, unless it has been exposed to moisture, it will not give you any trouble. If the cement in the bag is lumpy and you cannot break these lumps with your fingers, it should not be used. Always store cement in a dry place, even if the bags are sealed tight.

Aggregate Tests for Concrete

A lot of concrete is ruined by using poor quality aggregates. Sand should be clean and free from dirt or any other organic matter. If you have a sand pit on your lot or one near by, you might save a few dollars by taking the sand from there rather than buying it from a lumber yard, but unless you take the time to wash and screen the sand before use, it will make inferior cement. Considering the cost of sand, it is hardly worthwhile to go to all this trouble. Sand is referred to as the “fine aggregate,” gravel or crushed stone is the “coarse aggregate.” It is just as important that the gravel or crushed rock is free of dirt and organic matter as that the sand is.

You can test the quality of the aggregates easily enough with a milk bottle or quart fruit-jar. Put in about 2" of the dry aggregate and then fill the bottle with water about three-quarters full. Shake it for about a minute and then allow it to stand quiet for an hour. Any dirt or silt will form a layer over the top of the aggregate in the bottle.

If this layer is over 1/8" thick, the sand is too dirty to use and must be washed.

To test the sand for vegetable matter, a 12 oz. prescription bottle is used. This is filled to the 4 1/2-oz. mark with sand. A 3% solution of caustic soda is then added. This can be made by dissolving 1 oz. of household lye in a quart of distilled water. Be careful when you handle this solution because it is very corrosive to clothes and skin. When this solution has been added to the sand, shake the bottle thoroughly and then let it sit for twenty-four hours.

If, at the end of that time, the liquid inside the bottle is clear, the sand is clean and good to use. If the liquid is straw colored, there is some vegetable matter but it is not enough to produce an inferior grade of concrete. If the liquid is darker than this, the vegetable content is too high and the sand should be washed before it is used.

Sometimes sand and gravel are used just as they come from the gravel bank with the sand mixed in with the gravel. This is not satisfactory because there is usually too much sand in with the gravel to produce the desired grade of concrete.

Water for Concrete

The water you use for mixing the concrete should he pure enough to drink. This means that it should be pure enough to drink when it is added to the cement and sand and not just when it conies from the tap. There is no point to worrying about the quality of the water and then carrying it to the mixer in an old bucket that is full of dirt, oil and what not. The water should be free from oil, acid and alkali. Beach sand and salt water are not suitable for concrete under most circumstances.

The strength as well as the watertightness of concrete depends upon the amount of water used for mixing each bag of cement. In recent years, it has been found that the less water used the better. Of course, you have to use a sufficient amount of water to get a workable mixture, but if more water than is required is used, the finished concrete will he inferior.

It is seldom possible to get sand that is absolutely dry. In most cases, it will be anywhere from slightly damp to very wet. The amount of moisture in the sand must be taken into consideration because there will usually be enough to have a marked effect on the final mix. Sand is usually classed as damp, wet or very wet. You can make a very simple test yourself to see what category the sand you have on hand falls into. Take a handful of sand and press it together. If the sand falls apart when you open vour hand, it is damp. If it holds its shape, it is wet, and if it actually wets your hand, it is very wet. It is reasonable, then, to use less water when working with wet sand than when working with sand that is only damp.

How to Mix Concrete

Table I, on Pg. 47, shows the various types of mixture, along with the amount of water required for each bag of cement, depending on the condition of the sand.

If you are making up a small amount of concrete, that is, when you are using less than one sack of cement, Table II, on Pg. 48, can be used.

 
Table I Recommended Cement Mixtures for Various Kinds of Construction

Quantities of cement, fine and coarse aggregate, required for 1 cu. yd. of compact mortar or concrete
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The first step in mixing up a large amount of concrete is to make a trial mix using the proportions given in Table I. When this mixture has been completed, it should be workable but not too soupy. If it is too wet or too stiff to work with, do not change the proportions of water or cement. Rather, use more or less sand. If vou reduce or add to the amount of water your concrete will suffer in quality.


1 sack cement equals 1 cu. ft.; 4 sacks equal 1 bbl. If concrete aggregates are sold in your locality by weight, you may assume for estimating purposes that a ton contains approximately 22 cu. ft. of sand or crushed stone; or about 20 cu. ft. of gravel. For information on local aggregates consult your building material dealer.

 
 
For large jobs such as foundations, footings and slab floors, concrete should be mixed in a machine. Machine mixing does a more thorough job. Small mixes can be made by hand on any watertight platform. Pour out the required amount of sand first and then add the cement. Mix these two materials together until they have a uniform color. Spread out the mixture and add the gravel. Mix thoroughly and then hoe the mixture into a little hill with a hollow in the center. Pour the measured amount of water slowly into this hollow and then mix until every particle has been covered with cement paste.

Concrete in Cold Weather

Concrete should never be poured when the temperature is below 40° or when it is expected to fall below this point in the next twenty-four hours, unless precaution is taken to prevent the fresh concrete from freezing. On small jobs, it may be perfectly practical to cover the fresh concrete so that it will not freeze, but with a large undertaking this may prove very difficult. To be on the safe side, don’t try to work with concrete at all in cold weather, because if it does freeze before it has had time to cure, it will not be durable.


Working with Concrete

When concrete is poured into forms, no more than 12" in depth should be poured at one time. This should be spaded and tamped until it produces a dense mass. Work the concrete against the forms so that when they are removed the surface will be flush. If the concrete is not adequately spaded, there will be voids in the wall that will decrease its strength and watertightness.

Remember that concrete sets in about 30 minutes after the cement has been mixed with water. As the sand is almost sure to contain some moisture, the 30 minutes should begin from the time the sand and cement are mixed together. Do not allow concrete to stand too long before pouring into the forms and then try to thin it back to working consistency by adding more water.

No matter how fast you work, there will be places where the concrete has hardened before the adjoining batch is poured into place. The first thing you should do is to roughen up the hardened surface so that you will get a good bond with the fresh concrete. Now just before the new batch of concrete is poured, brush the hardened surface clean and paint it with a mixture of cement and water of the consistency of thick paint. Be sure that the new concrete is poured right after this grout is applied, before the grout has had a chance to harden.


Curing Concrete

The longer the concrete has to cure, the stronger it will be, up to a point. For practical purposes, seven days of curing will produce a good grade of concrete. During this period exposed concrete surfaces should be covered with damp burlap, sand or straw and sprinkled with water at least once a dav.


How to Build with Concrete Blocks

If you decide to build the outside walls of the house with blocks, either cinder or concrete, refer to the chapter on how to build foundation walls and study the procedure given there for laying up a foundation wall with masonry blocks. This is exactly the same procedure that is required for building the entire house, with a very few exceptions.

The Foundation

Start at the footing and lay the blocks up just the same as you would if you were building a foundation wall. Leave a recess at each end of the building for the girder or lintel that is to support the first-floor joists. (If your house is to have a concrete-slab floor, this is not necessary.)

The girder should be installed in the same manner as explained elsewhere except for one point. If you are going to use a wood girder, it should come up flush with the top of the blocks that it is recessed into.

If you are using a steel I-beam, it should be set 1 5/8" below the top of the blocks. The reason for all this is that the wood floor-joists are going to rest on edge on the top of the blocks in this same course and, therefore, it is important that the top of the girder or lintel he in the same plane.

If it is not, you will have trouble with a floor that is not even. The steel girder has to be set 1 5/8" below the top of the blocks because vou will need to attach a 2"x 4" to it to serve as a nailing base for the joists. The top of this 2" x 4" should come flush with the lop of the blocks.


Floor Joists

Once the girder is in place, you can go ahead and put in the floor joists. These will run from the foundation wall to the girder. You will note from Fig. 1 that they rest on the top of the blocks and that the voids in this course of blocks have been filled with mortar to give them added strength.

Jamb blocks arc used with the ends open so that the joists have a place to rest. Note also that the ends of the joists are not cut off square but arc cut at an angle. The purpose of doing this is to prevent the joist from damaging the wall should it ever fall. If the end was cut square, the joist would hang in the wall recess and perhaps crack the entire wall. By cutting it off at an angle, you make certain that if it should ever fall, it would drop out of the recess without causing any trouble.

Put one set of joists down first and spike them to the girder. Be sure that they are parallel. Now go on the other side of the wall and lay out the other set of joists. You will probably have to do a little arranging here with the spacing of the jamb blocks so that the ends of both sets of joists will meet over the girder, or rather overlap, so that they can be nailed together.

[image: How wood floor joists can be set into a concrete masonry-block wall]
Fig. 1. How wood floor joists can be set into a concrete masonry-block wall. Jamb blocks are used to allow the ends of the joists to extend into the wall for several inches. Note that the end of the joists are cut off at an angle. This is done so that if a joist falls after the wall above has been completed, the joist will fall free of the wall rather than damaging it.

 

Framing Openings

The next point that comes up is making the openings for doors. In a few more courses vou will have to start thinking about the openings for windows but the method of making them is just about the same.

There are several ways to frame these openings. One method is to put the frame in place, plumb and brace it and then build the blocks up right around it. This is an easy wav to do the job but it has several drawbacks.

First of all, no matter how well the frame has been primed with paint, it is almost sure to absorb some moisture from the damp mortar, which will not do it any good at all.

Secondly, there is great danger that in working you will knock the frame out of plumb and have to spend a lot of time checking it and setting it right again.

Another point against this method is that the frame is almost sure to become marred or scarred in one way or another.

A somewhat better method of making the openings is to build them first to fit the frame and then slip the frame into place. This is fine and dandy but there seems to be considerable risk involved here that the opening may not be quite right for the frame. Probably the best way to handle this business of getting the openings just right is to build a rough frame and then build up around it. After the opening has been finished you can remove this rough frame and slip in the finished frame.


Sills and Lintels

The sill or threshold for the doors can be made out of wood or masonry. It must be set in place so that it will come up at least even with the finished flooring. If you have a slab floor that is to be covered with linoleum, this distance need be only Vs" or so. If you are using wood sleepers and hardwood flooring, it must be equal to the combined thickness. The same holds true if you are using wood floor over floor joists.

Windows require a sill as well as the doors and these can be precast concrete. Figs. 2 and 3 show the method of framing an opening either for a window or door with jamb blocks.


[image: ]
Fig. 2. Openings in concrete masonry walls for windows and doors are made with special jamb blocks, which provide a recess for the door or window frame.



 
The top of the door and window openings are covered with a precast concrete lintel that is reinforced with metal rods and can be had in either one or two pieces. You can get these at the same place where the ordinary blocks arc purchased.


Walls

With the exception of the openings for doors and windows, the work of laying up the blocks is just the same as for a foundation wall. Care must be taken to be sure that the wall goes up plumb and that each block is level.

[image: Pre-cast concrete lintels required above windows in concrete block construction (C) InspectApedia.com]
Fig. 3. Precast concrete lintels should be used above window and door openings.



Use a horizontal chalk line to be sure that each course is true and drop plumb lines down to check that it is perfectly upright.

Bring the four walls up to a height of 7' 3". This is as far as we will go with concrete blocks. The gable ends of the building will be framed with wood because, if blocks are used, special equipment will be needed to cut them off at an angle so that they will fit the pitch of the roof.

The voids (hollow cores) in the last two courses of blocks at the top of the wall must be filled with mortar to give them added strength. It is best to lay wire screening along the top of the course of blocks under the last two courses so that the mortar used to fill the upper voids will not fall on down.

You will need to sink %" x 8" bolts down into the mortar in the last two courses of blocks so that the top plate of 2" x 4" can be anchored to the masonry. These bolts should be spaced every 4' from the corners. The end joints between the top plates can be made up in the same manner as the sills for a frame house on a foundation Avail.

After the top plate of two 2" x 4"’s has been anchored in place, you can go on and put in the ceiling joists and then frame the roof. Finally, the studding for the gable ends can go in place. This procedure is the same as that used in building a frame house.


Insulating Concrete Masonry Walls

There are several ways to insulate walls made out of masonry blocks. One of the simplest ways is just to pour granular insulation into the voids in the blocks as you build the wall. This does not require much time and is very effective. Of course, when this is combined with some other type of insulation on the inside, you get a very warm wall.

The inside of a concrete wall can be insulated with any of the materials that are used for frame-house insulation. The insulation is not attached directly to the masonry but to 2" x 2" furring strips, which are used to line the inside wall. These strips should be spaced every 16" on center.

It is best to treat them with some sort of wood preservative so that if they should become damp because of a leak in the Avail or through condensation, they will not decay. The wood strips can be attached to the masonry by nails driven through the mortar joints.

These furring strips not only serve as a means to attach the insulation but they are also going to serve as a base for either plaster and lath or some sort of Avallboard. Many persons make the mistake of applying the interior plaster or wallboard direct to a masonry wall.

This is a poor practice because the interior wall material is almost sure to become chilled by being in direct contact with the cold masonry and condensation or sweating will occur. If the Avail is insulated and the interior wall is set away from the masonry, you should have no trouble with condensation or cool walls. A vapor barrier is as important for masonry walls as for wood ones.


How to Build with Brick


Types of Brick

There are three types of bricks that you should be familiar with: the common brick, face-brick and firebrick.

Common bricks measure 8" long, 3 3/4" wide and 1/4" thick. They are used for all work where appearance is not of prime importance and where they will not be subject to high temperatures. Face-bricks are the same size as the common but they are more carefully made and come in different colors. These are the bricks that you would use around the fireplace and mantel where appearance is important.

Firebricks are somewhat larger than the common or face-bricks and they are used wherever resistance to flame or high temperature is important. Firebrick must be used for lining the fireplace.


Brick Courses

Each layer of bricks is called a course. When the bricks are laid end to end, it is called a stretcher course. When the bricks are set crosswise, they are called headers. When set crosswise on end, they are called a soldier course. See Fig. 4.

A combination of courses is called a bond, and there are many different kinds of bonds. One of the most familiar types of bond is the “common bond.” This is made up of five courses of stretchers and a sixth course of head-el's.

Another bond is the “English,” where you have alternate rows of stretchers and headers. See Fig. 5. You will note that the minimum thickness a wall of bricks can be is 4".

 [image: Fig. 4. Three types of brick courses (C) InspectApedia.com]
Fig. 4. Three types of brick courses.

 

Brick Mortar Mix & Use

Bricks are laid up with a cement mortar made of 1 part Portland cement to 3 parts clean fine sand. Sufficient water is added to this mixture to produce a workable plastic. You can, if you wish, replace 10 per cent of the cement with hydrated lime. This will give you a mortar that is somewhat easier to work with than the straight cement and sand mix.

As the strength of the brickwork is going to depend on the strength of the mortar, it is important that this be of the best quality and that only enough mortar should be mixed as can be used in 30 minutes.

Bricks should be wet before they are put into place. This prevents them from absorbing the water out of the fresh mortar. You can hose the bricks down or, if you are only doing a small job, soak them in a bucket of water until they are ready to be laid up.

 [image: English Bond] 
...

 [image: Common Bond] 
Fig. 5. Two types of bond, the English bond and the Common bond, that are frequently used in working with bricks. The Common Bond brick pattern is built with five stretcher courses (bricks run long ways in the wall) between bond courses (bricks laid across the brick wythes). The English Bond (a stronger wall) is built with every other course as a bond course across the two wythes of brick. Note that the joints are always staggered.

 
The mortar joint between each brick should be about %" thick, but this can be varied slightly so that a row of bricks will come out even. It is very important that all joints be packed thoroughly with mortar. One of the most common causes of leaking fireplace chimneys is that the interior mortar joints are not filled with mortar and moisture works into the brick-work from the top and seeps down through these faulty joints.

 [image: common types of brick joints]
Fig. 6. The common types of brick joints are illustrated above. From left to right: Struck, Weathered, Flush and Raked

 
The exposed mortar joints can be finished in several ways. Fig. 6 shows four of these joints. The struck joint is easily made by running the point of the trowel along the joint after the mortar has begun to set. This joint should not be used for outside w'ork since moisture can easily collect on the brick under the edge of the joint.

The best joint to use for outside work is the weathered joint. This is just the opposite of the struck joint and any moisture reaching the joint will drain off quickly. The flush joint is not suitable for outside work because its rough face absorbs moisture. It is, of course, a very simple sort of joint to make. A raked joint is started just as if it were going to be a flush joint but, after the mortar has set for a few minutes, a steel jointer is used to cut back the mortar to the depth required.

This joint, too, should not be used for outside work.


Laying Up Bricks

The first step in this job is to lay the outside course of bricks along the base without using mortar to see how well they fit. If there is a slight difference, it can often be taken up by increasing or decreasing the width of the mortar joints slightly. If this fails to do the job, half-bricks can be used to get the dimensions correct. The entire base of the job should be laid out in this fashion. Fig. 7 shows how comers can be treated.

Bricks can be cut more or less to size with a cold chisel and a hammer. Score the brick where the cut is to be made on all sides and then give the chisel a sharp crack with the hammer.


[image: Detail of construction for the corner of a brick wall]
Fig. 7. Detail of construction for the corner of a brick wall.




 
[image: attractive brick steps for the front of the house]
Fig. 8. A flight of attractive brick steps for the front of the house.



Fig. 8 shows an attractive flight of outdoor steps made out of bricks over a concrete base. The concrete base is poured just as if the steps themselves were to be of concrete. After the concrete is hard and the forms have been stripped away, the bricks are set in place with mortar.

Care should be taken not to disturb the bricks once they have been set in place with mortar. As has been mentioned before, cement mortar will set within 30 minutes after the cement and sand have been mixed together. If the bricks should be moved after this interval of time, the mortar joint will never be as strong as was the original.

You will note that the trade mark of the manufacturer appears on only one face of a brick. The bricks should be set in place with the trade mark facing down.



...
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