










QUIZ, continued 

Your Report should be similar to this one - neat, easy to read, accurate, and signed. 
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ANSWERS TO QUESTIONS 

Page 3-8 

► B and D 
► C 
► E and the lower roots of D 
► A and F 

Page 3-9 

► 1 .  Remove all roots, etc. At least 1 foot (300mm) below ground. 
2. plow to 6" (1 50mm) below ground 
3. remove exposed roots to 1 foot (300mm) below ground 

► A. Cut off roots below finished excavation 
B. Remove 
C. Leave in place 

Page 3-1 2  

► A 

► no 
► Sta. 142 + 50 
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ANSWERS TO QUESTIONS, continued 

Page 3-1 7 

► B; D 
� clearing and grubbing; construction 
► yes 
► no 
► 300 feet (90m); R/W 

Page 3-1 8 

► 

► 

► 

► 

Project Engineer 
state and local laws allow it 
Contact Division of Plant Industry before 
clearing 
obtain written permission from owner and 
the Project Engineers approval 

Page 3-22 

� connection with Utility=s tie-in 
► concrete plug must be constructed 
� contractor 
► yes 

Page 3-23 

► A ; C ; D 
► cut off 2 feet (600 mm) below finished 

ground 
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► 

► 

► 

► 

► 

► 

► 

remove casing to elevation 97.00 feet 
(29.6m) 
B 

A; B 

1 .  Check contractor=s permit 
2. Fill with water 
3. Dig up tank 
4. Backfill 

Page 3-30 

► lump sum; by the acre (hectare) 
► inspect the work and document it 
► 24 sq.yds. (20.4m5) 
► no 

Page 3-33 

� 8-4-99 
► 3 
� 21 
► Sta. 342 + 00 to 360 + 00 
► private location outside R/W 
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BASIC INFORMATION FOR 

MISCELLANEOUS CONCRETE STRUCTURES 

TYPES OF STRUCTURES 

Miscellaneous concrete structures include several items that we see every day along the highways and 
roads: 

< barrier wall ,  
< curb and gutter, 
< sidewalk, 
< traffic separator, 
< ditch pavement, and 
< slope pavement. 

Each structure serves a different purpose. Before we begin a discussion of the inspection of each structure, 
let's briefly look at the structures and how they are used on the road. 
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BARRIER WALL 

Barrier wall is generally 
constructed in medians or between 
traffic lanes, to act as a safety 
barrier and/or to reduce glare. 
Barrier wall also may be 
constructed on a bridge to serve as 
handrail ,  or along side a roadway 
to aid in noise reduction. 
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CURB AND GUTTER 

Curb and gutter is designed to drain 
water to inlets, or other collection points. 
Although the term implies two separate 
parts, a curb and gutter is one structure. 

SIDEWALK 

Sidewalk is used by pedestrian traffic 
beside roadways and in  traffic islands. 
Sidewalk can be constructed adjacent to 
curb and gutter or apart. 

Curb and gutter adjacent 

�
�� sidewalk 

, 
�
�� � 

- � , 

Sidewalk separated from 
curb and gulter by utility strip 
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TRAFFIC SEPARATOR 

Basically, traffic separator is a low safety 
barrier between traffic lanes used to control 
and channelize traffic. 

DITCH PAVEMENT 

Ditch pavement is placed in areas where 
erosion prevention is needed. It is usually 
constructed to meet the drainage needs of 
the area. 
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SLOPE PAVEMENT 

Slope pavement is placed at bridge ends. It is one of several types of slope treatment that serve three main 
purposes: 

1 .  Slope pavement provides a uniform, pleasing appearance. 

2. Slope pavement reduces future maintenance problems, such as mowing. 

3. Slope pavement is placed in areas such as under bridges where vegetation will not grow. 
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QUIZ 

Match the structures with the purposes below. There may be more than one purpose for each structure. 

STRUCTURE PURPOSE 

1 .  Barrier wall A. Carry pedestrian traffic. 

2. Curb and gutter B. Reduce maintenance under bridges. 

3. Sidewalk C. Act as a safety barrier. 

4. Traffic separator D. Channelize and control traffic. 

5. Ditch pavement E. Used as bridge handrail. 

6. Slope pavement F. Drain water from pavement to inlet. 

G. Prevent erosion in ditches. 

O.K. That was simple enough. If you need to, review the previous pages, then go on to REVIEW OF 
PLANS. 
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REVIEW OF PLANS 

One of the basic skills you must have to do a good job inspecting miscellaneous structures is the ability to 
read contract plans. Some of the information you will need is found in  the plans - typical sections, plan and 
profile sheets, bridge layout sheets, etc. ; however, most of the information will be found on the Standard 
Index sheets in the Roadway and Traffic Design Standards. 

The Appendix to this course is a Plan Book, which contains the standard drawings that you will use to 
inspect miscellaneous structures. You should be generally familiar with plan sheets -- from the Contract 
Plan Reading course -- so open your plan book and look over the sheets. When you think you're ready, try 
the quiz, which follows. The quiz covers basic information, so don't worry about studying the plans in  detail . 
Just look them over to orient yourself. 
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List the Standard Index numbers for: 

barrier wall 
------------

curb and gutter _ 
traffic separator _ 
ditch pavement _ 
concrete sidewalk 

---------

QUIZ 

Why do you think slope pavement is not a standard detail? _ 

What are the minimum dimensions for concrete ditch pavement? 

Depth of toe wall _ 
Thickness of toe wall 

--------

Thickness of ditch pavement _ 

What is the standard thickness for concrete sidewalk? 
-----

What is the standard thickness for a concrete driveway?_ 
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QUIZ, continued 

What is the maximum spacing allowed between contraction joints in concrete ditch pavement? _ 
(Note: Check the general notes.). 

In this course we will discuss Type F concrete curb and gutter. What is the cross slope of the gutter when 
Type F curb and gutter is used on the high side of the pavement'? 

For a Type I concrete traffic separator, does the stabilized subgrade extend under the traffic separator or 
just under the pavement/ 

How many sheets comprise the median barrier detail? 

Can barrier wall be used when the grades of the pavement on opposite sides of the wall are significantly 
different? 
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I 
How did you do? You should be able to find all of the answers to the quiz questions in the Standard 
Indexes. Be su re you can find them before you begin the next chapter. 

The remainder of this course will deal specifically with the inspection of the construction of each structure 
we've mentioned -- from subgrade preparation, staking and forming for concrete-lo-concrete placement, 
joints, fin ishing, payment and special problems or considerations. Many of the important points are the · 
same for all structures, and where this is the case we will refer to previous discussions. So be sure to follow 
three simple guidelines for making the best use of this course: 

� Take the time to study. Don't just read -- study. 

► Study to understand. Don't memorize everything -- study well enough to understand and remember 
important points. 

► Use the quizzes to guide your progress. If you cannot answer all the Quiz questions easily, 
restudy until you can, or get help from someone. 
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ANSWERS TO QUESTIONS 

Page 4-7 

� 1 .  G, E 
2. F 
3. A 
4. D 
5. G 
6. 8 

Page 4-9 

► 41 0 
300 
302 
281 
282 and 51 5 

� different design for each bridge 
� 24 inches 

6 inches 
3 inches 

► 4 inches 
► 6 inches 

Page 4-1 0 

► 25 feet 
► same as the adjacent pavement 
► under separator 
► 3 
► yes 
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BARRIER WALL 

SEQUENCE 

The construction of a barrier wall is the same as any concrete construction: 

1 .  Alignment is staked or marked. 

2. A subgrade is excavated, leveled and prepared. 

3. Forms are set for the concrete.  

4. The concrete is placed and joints are properly located. 

5. The concrete is finished with a Class 3 finish. 

In this chapter we will cover each of these steps and your inspection duties. 
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ALIGNMENT CONTROL 

There are two types of alignment - horizontal and vertical (line and grade). 

Line and grade for a barrier wall is controlled by stakes, off sat f ram the centerline of the wall. The control 
points consist of: 

< an offset distance to the wall's centerline, 

< a fill distance to the top of the wall, and 

< a station number. 
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QUIZ 

What are two inspection duties you have when the contractor completes excavation for a barrier wall base? 

1 .  

2. 

Before concrete can be placed on a subgrade, the subgrade must be and 

There are two important inspection points for barrier wall forms. What are they? 

1 .  

2. 
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JOINTS 

Concrete expands and contracts as temperature goes up and down. Expansion and contraction joints are 
placed or formed in fresh concrete to relieve the stresses created by changes in temperature. At times, 
contraction joints may also be sawed. 

EXPANSION JOINTS 

Expansion joints are spaces between section of concrete that are filled with some type of filler material . 
When concrete expands, the filler material is compressed, avoiding buckling in the concrete sections. 
Expansion joint fil l er material is put in place just before concrete is placed in the forms. 

CONTRACTION JOINTS 

Contraction joints (called transverse joints) are cracks caused by sections of concrete contracting and 
pul ling away from each other. Contraction joints are not random, however, the concrete can be weakened in 
certain areas --by making a groove in the plastic concrete -- so that the contraction cracks will occur where 
they are needed. Cast-in-place barrier wall normally will be a continuous pour without transverse contraction 
joints. 

CONSTRUCTION JOINTS 

Construction joints are formed between sections of concrete placed at different times. Only one horizontal 
construction joint is allowed in a barrier wall -- between the footing and the wall. 

INSPECTION 

You must be sure that expansion and contraction joints are spaced and placed properly. 
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QUI1z 

Refer to Standard Index 41 O to answer the questions below. 

When are transverse contraction joints used in a continuous wall pour? 

What is the spacing of contraction joints in barrier wall placed adjacent to concrete pavement? _ 

Expansion joints are called for at two locations: (1 ) at existing or proposed expansion joints in concrete 
slabs where the wall is an integral part of the concrete slab; and (2) at _ 

Does the precast barrier wall require transverse joints? _ 

5 - 10  



DISCUSSION OF QUIZ 

Here are explanations of the quiz questions. 

Contraction joints are referred to as transverse joints on the Standard Index because they appear at a right 

angle with the roadway centerl ine. 

Expansion joints are not shown in the typical sections, but they are mentioned under the General Notes in 
the middle of the sheet. 

The barrier wall base width is two (2) feet (6 1 0mm) wide, standard. 

5-1 1  



QUIZ, continued 

These questions refer to Standard Index 41 0 (1 of 22) lower left hand corner. 

What two types of barrier wall are shown? _ 

How thick is the barrier wall base? 
-----------

Is the barrier wall reinforced or non-reinforced? 
-------

If the plans do not stipulate the type of wall, what option does the Contractor have? 
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CONCRETING 

Concrete construction is  similar for every structure. Here are the important points to remember: 

► Be sure that the base is wet before any concrete is placed. 

► Check the form dimensions and grades one more time. 

► Collect delivery tickets from the concrete suppliers. 

► Perform the proper sampling and testing for the type of concrete, place. 

For information on these tests, consult the Department's 
Sampling, Testing and Reporting Guide. 

► Check the finished product carefully. The Contractor's finishers should use 1 0-foot (3.048m) 
straightedges to finish the tops of the barrier wall. As they straightedge, you should be looking for 
high or low spots. A straight, smooth line along the top of a barrier wall is very important because 
the public will only notice a crooked wall. 
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FINISHING 

Concrete barrier wall must be given a Class 3 finish, which consists of: 

1 .  Finishing the top of the barrier wall while the concrete is plastic, to a surface texture as similar to 
the formed portion as possible. In most cases, this will mean that the finishers should use a steel 
trowel to obtain a smooth, dense surface. 

2. Exposing joint filler in expansion joints so that concrete does not cover the joints and set. 

3. After removing the fornis, the finishers must remove any metal ties or fins and smooth the entire 
surface. They also must fill any holes, honeycombs, chips or spalls. The cavities must be cleaned, 
soaked with water and then pointed (filled) with mortar. 

4. On slip form walls, it is basically point and patch with no rubbing. 
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QUIZ 

On slip form walls, finishing does not require � 

Who straightedges barrier wall? _ 

Does the top of a barrier wall get a smoother finish than the sides? _ 

You must be sure that joint filler material in the expansion joint is 
after form removal. 
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CURING 

The top of the barrier wall must be cured either by the use of a curing compound or wet burlap for a period 
of 72 hours. When the forms are left in place for 72 hours or longer after the concrete has been poured, 
then no additional curing is required for the wall sides. When the barrier wall is slip-formed, the top and 
sides must be cured. This is generally accomplished by the application of a membrane curing compound 
applied as soon as the finishing is completed. Other approved methods may be used. 

That's about it for concrete barrier wall. Next we will discuss curb and gutter. Many of the inspection duties 
are similar, but some of the work is different, so be sure to read the chapter carefully. 
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ANSWERS TO QUESTIONS 

Page 5-5 

► A. 
B. 

C. 

Page 5-8 

► 1 .  
2. 

► 
► 1 .  

2.  

Page 5-1 0 

2.65 ft. (0.80m) 
0.68 ft. (0.20m) 
1 0  ft. (3m) 

Check condition of subgrade 
Check density of subgrade 
Uniform; damp 
Chamfer strips 
Line and grade 

► Never 
► Same as pavement joints 
� bridge ends 
► Yes 

Page 5-1 2  

► Cantilever Wall; AL@ Wall 
� 1 2  inches (305mm) 
► Reinforced 
► Build either one 

Page 5-1 5 

► rubbing 
► Contractor 
► No, the same 
► exposed 
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CURB AND GUTTER 

INTRODUCTION 

There are several types of concrete curb and gutter. Turn to Standard Index 300 i n  your plan book. Note 
that there are 2 types of gutter (valley and shoulder) ,  4 types of curb (A, B, D and drop) and 2 types of curb 
and gutter (E and F). I n  this chapter we will deal with Type F concrete curb and gutter, formerly known as 
Standard Curb and Gutter. To follow the Standard Index, you should know these basic parts. 

< the typical section of Type F curb and gutter in the upper left-center of the sheet 

< the three details in tho lower right corner of the sheet 

< the general notes. 

Look over these parts briefly, to become oriented -- then go on to the next page. 
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TERMINOLOGY 

Let's start with some terminology. The diagram below names the parts of a standard curb and gutter. 

Top of curb 

Back of curb 

Face of curb 

Gutter 
� 

Ip of gutter 

Bottom of curb, 
and gutter 

6-3 
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STAKING 

Staking for curb and gutter is referenced to the back of the curb. Two kinds of stakes are driven: 

1 .  hubs and tacks for horizontal alignment (line) . 

2. guard stakes and nails for vertical alignment (grade). 

A typical staking situation is shown below. 

0.9] ]3 ) 
Double lines or () denote an -& 
off set distance .  

The location o f  the stakes 
-- station 1 3 +00 

A line and nail are set 
"at grade" for the top 
of the curb elevation . 
If the nail was not at 
grade , a cut distance - -
Iike C- 0.6 m (2') would be 
shown. 

Line is controlled by hubs and tacks 
offset from the back of the curb. 

6-4 
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QUIZ 

Refer to the Type F curb and gutter on Standard Index 300 for this quiz. 

What is the height of the face of the curb? 

What is the radius at the top of the curb? _ 
What is the radius of the lip of the gutter? _ 

The gutter is rounded to a radius. 

Use the stake and hub on the right to answer the questions below. 

The curb is offset ___ meter (feet) from the tack in the 

The top of the back of the curb is the 
nail in the 

-------

These stakes are located at _ 

... :  E 

4' (1 .22m) 

0 � 

2 
�� 

+ 

� 
� 

How did you do? If you need to, study now. The next few parts of this chapter are similar to the previous 
chapter. We will discuss excavation, forming and concreting. Start when you are ready. 
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EXCAVATION 

Curb and gutter is constructed after the subgrade of the adjacent pavement is placed, stabilized and 
compacted . When determining the limits of the stabilized subgrade that extend beyond the back of the 
curb it is important to look at the typical section of the contract plans 

The actual preparation of the subgrade may be accomplished by the use of an automatic finegrader. 
Finegraders are machines that operate from graded stringlines. They trim and fill the curb and gutter 
subgrade to the required elevation. Or the excavation may be done by hand . 

Your inspection duties will be the same: 

► Check the finished subgrade surface. It must be uniform - - free of holes or protruding rocks. Be 
sure the subgrade is wet before the concrete is placed. 

► Check the grade. Use the stakes, a level or stringline, and a ruler. 

► Check the depth , width and offset, to be sure that the curb and gutter will be in the right 
place. 
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CONCRETE PLACEMENT 

FORMS 

Forms are set at the back of the curb, face of curb, and the lip of the gutter. As an Inspector, you will be 
concerned with the following: 

► Forms can be wood or metal, but they must be in good condition -- straight, without holes 
or p rotrusions and free of warps and bends. 

► Forms must be strong enough. when staked, to hold the concrete at the proper line and 
grade. 

• Where curb and gutter is constructed on a radius -- around a corner -- flexible forms that 
bend to fit the needed curvature must be used. 

- All forms must have depths equal to the plan dimensions of the curb and gutter being 
constructed. 

� "Eyeball" the form line as a double check for alignment. 
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Usually, curb and gutter will be formed in the manner shown below: 

1 .  Pins and a string-line are 
set along back of the curb 
line. Forms are set against 
the string-line. 

2 .  A "curb jack" 
and level are 
used to set 
the forms for 
the face of 
gutter. 

3. Curb face 
templets are 
set, supported 
by curb and 
gutter forms. 

I 
I 

_....�, --� ... ...  - _  ... ) 
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Forms must be clean, 
straight and oiled. 

Check line and grade 
from the offset stakes 
- not the pins and 
stringline. 

Check curb jack 
accuracy-- or 

Check line and and grade 
of forms from stakes. 

Check dimesion of 
form-- at top of curb 
and gutter form. 

Check contour of tem-
plet -- must be same as plans. 
Check templet support 
-- may be needed every 
5 feet (1 .5 m) 

Be sure pins and string­
line are removed before 
concrete is placed. 



SLIP FORM 

Construction of a curb and gutter by machine methods may be permitted by the Engineer. It has become a 
common method. Concrete is placed by a piece of equipment called a slip form paver. No forms are set in 
place, only a stringline for grade. 

The concrete is placed in the bucket of the slip 
form paver and is extruded in the shape of 
curb and gutter by use of a templet within the 
machine. 

Before any concrete is placed, check the slip 
form for 

► dimensions; 

► the condition of the equipment; 

� shape of the templet; and 

► concrete, low or no slump. 

a 
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QUIZ 

Curb and gutter adjacent to pavements is constructed on _ 

What four things must you check when the preparation of the subgrade is complete? _ 

Curb and gutter forms must have depths equal to __ 

Besides dimensions, for what other two things must you inspect the forms? � 

As curb forms are being placed, what must you check? 

1 .  

2. 

�� �� 



QUIZ, continued 

As the curb face templet is being placed in curb and gutter forms, what must you check? 

1 .  ---------------------------------
2. -------------------------------

If the Contractor plans to use a slip form machine to place curb and gutter, what three things must you 
check? 

O.K. How many checks did you remember? There are a lot of them, but they are similar. If you need to, 
reread pages 6-6 through 6-9, then go on to PLACING CONCRETE. 
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PLACING CONCRETE 

The actual placement of concrete -- in the forms or in the sl ip form paver -- is a fairly simple operation. But 
you do have some important inspections. Here's a good checklist: 

► Is the subgrade wet? A dry subgrade will absorb moisture from the concrete. 

► Is the subgrade graded and clean? Give it a final check before concrete is placed. 

► Are the forms and templets straight and secure? Loose forms must be braced, and line and 
grade checked. 

� Is the concrete workable? Is the slump within the desired range? 

► Is the concrete placed and consolidated well? The concrete should be put into every corner 
and must be tamped and spaded until the surface is entirely covered with mortar (cement 
and water) . 

� Check the grade l ine. Are the dimensions and shape of the curb and gutter of the slip form 
correct? Check curb extruded from the paver and let the Contractor know about any 
problems. 

► Have the tops been floated smooth and the edges rounded? Check the plans for the proper 
radii and make up templets to help you check quickly. 
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CO NTRACTION JOINTS 

Transverse contraction and expansion joints must be constructed in curb and gutter. Contraction joints must 
be placed every 1 0  feet (3 m), except where a lesser interval is required for closure (the end of a section). 
When curb and gutter is constructed adjacent to and abutting concrete pavement, the joints in the curb and 
gutter must be positioned to match the joints in the concrete pavement. 

Contraction joints may be formed three ways: 

1 .  Dummy joints (grooves placed at the desired contraction joint location) may be formed into 
the plastic concrete. 

2. Dummy joints may be sawed into the hardened concrete. 

3. Metal templets may be placed between the forms prior to concrete placement. Templets 
must have the right dimensions and be set perpendicular to the forms. 

When forms are used, templets are the most common method of making contraction joints. Just be sure 
that the templets are secure, square to the forms and graded properly. The tops of the templets should be 
level with each other. The templets are removed when the concrete has set, but before the forms are 
removed. 

When slip forms are used, sawing is the method required for making contraction joints. Be sure that the 
concrete has hardened enough for sawing. Check the spacing of the joints. 
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EXPANSION JOINTS 

Transverse expansion joints are constructed at ali inlets and radius points (where straight curbs begin to 
curve) , at locations shown on the plans, and every 500 feet (1 50 m) on straight runs. Expansion joints are 2-
inch (1 3 mm) in width and are filled with an approved expansion joint filler, which may be a hot joint sealer. 

Longitudinal expansion joints are required between concrete pavement and gutters. Look at the Standard 
Index 300 for details. Note the requirements or the joint filler and the joint sealer. 

QU1z 

Do you remember the checklist to inspecting concrete placement? Try to match the inspection conditions on 
the right with the part of the work on the left. More than one inspection condition may apply to each part. 

1 .  Subgrade 

2. Forms 

3. Concrete 

4. _ Finished curb and gutter 
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A Spaded 
B Wet 
C Floated tops, rounded edges 
D Straight and secure 
E Graded 
F Shape 



QUIZ, continued 

A section of curb and gutter adjacent to asphalt pavement will be 38 feet (1 2 m) long. How many contraction 
joints will be constructed? _ 

If the above section were adjacent to concrete pavement, what would be the requirements for spacing the 
joints? 

What determines the time of sawing joints? _ 

If dummy joints are not used, are placed between the forms. 
You must check these for dimensions, stability, grade and _ 

Refer to your Standard Index. Expansion joints are used between gutters and _ 
pavement. The joint is _ inch ( mm) wide. 
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FINISHING 

Finishing is an important part of this work, since curb and gutter is a highly visible structure -- to motorists 
and pedestrians. A good job can be ruined by a poor finish .  Basically, two steps must be followed by the 
finishers: (1 ) give all exposed surfaces a final finish while the concrete is still green and (2) correct all 
defects. 

1 .  Final Finish 

Only a brush finish is required on curb and gutter. However, before the finishers begin, you should be sure 
that the gutter is checked with a 1 0  - foot (3.048 straightedge) straightedge - either by the Contractor or 
you. This check will ensure that no bumps or depressions exist. The straightedge is laid parallel to the 
centerline of the roadway along the lip of the gutter. Any i rregularities in excess of 1/4 inch (5 mm) must be 
corrected immediately. 

2. Correct Defects 

Curb and gutter forms must be removed within 24 hours after concrete placement, and all honeycomb areas 
must be filled with mortar. 

�� 

Where required by the Project Engineer, the cu rb may need to be rubbed to a smooth surface with a soft 
brick or wood block -- sometimes using a thin grout or mortar. 
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CURING 

Curing is begun as soon as the concrete finishing is completed and must be continued for 72 hours. There 
are three approved methods of curing in the Standard Specifications: 

� wet burlap method,+ 
� membrane curing compound method, and 
� polyethylene sheeting method. 

The most common is the membrane curing compound method. The basic requirements are these: 

► The compound must be applied by a sprayer at a rate of 
one gallon per 200 square feet ( 0 .2 L/ m5). 

► The coverage must be a uniform single-coat continuous film. 

� The compound must be agitated prior to use, and during use, to minimize any settlement. 
The spray should be white, so if the color changes, shake it up. 

Your most important check will be to ensure that the compound is not blotched or streaked on the concrete. 
The concrete must be cured for 72 hours. After the forms have been removed, the exposed concrete must 
be banked with moist soil or cured by one of the other methods for the remainder of the 72-hour period. 
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BACKFILLING 

The backfil ling requirements for curb and gutter are few: 

►• After forms have been removed, but no later than three days after the concrete was 
placed, the front and back of the curb and gutter will be backfilled using suitable material. 

► Backfill must be compacted in layers not thicker than 6inches (1 50 mm). 

MEASUREMENT 

The pay quantity for curb and gutter is determined from plan dimensions -- station to station - unless 
changes were made that increased or decreased the quantity of curb and gutter or unless errors were found 
in the plan quantities. When either or both of these conditions exist, the final pay quantity is determined by 
actual field measurements taken along the gutter line. 
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What are the two steps in finishing concrete? 

1 .  
2. 

QUIZ 

Any irregularities in excess of must be corrected immediately. 

If curing begins at 5:00 pm on Tuesday, until what day and hour must it continue? _ 

During the application of a membrane curing compound, at one gallon/200sq. ft. , (0.2 L/m ) the compound 
changes color. What should be done by the Contractor? 

A. Increase application rate to 1 gal ./1 50 sq. ft. (0.2 L/m) 
B. Begin double coating. 
C. Shake up and remix the curing compound. 

An error is detected in the plan quantity for curb and gutter on a certain job. How should the final pay 
quantity be determined? _ 

O.K. When you are ready, go on to Chapter Seven, TRAFFIC SEPARATOR, which is very similar to curb 
and gutter. 
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ANSWERS TO QUESTIONS 

Page 6-5 

� : inch (20 mm) 
� 6 inches ( 1 50 mm) 
► 2 inch (50 mm) 
► 3 inches (75 mm) 
� 4 feet (1 .22 m); hub 
► 1 foot {305 mm) below; stake 
► Sta. 425 + 25 

Page 6-1 0 

► Stabilized subgrade 
� surface, line, grade, damp condition 
► plan dimensions 
� condition; strength 
� 1 .  Line and grade 

2. Formed dimensions 

Page 6-1 1 

► 1 .  Contour of templet 
2. Supports 

Page 6-1 4  

► 1 .  · B,E 
2 .  D,E,F 
3. A 
4. C,F 

Page 6-1 5 
► 3 
� must coincide with pavement joints 
► hardness of concrete 
► templet; squareness 
� concrete; 2 inch (1 3 mm) 

Page 6-1 9  

► 1 .  final finish 
2. correct defects 

► 1 /4 inch (6 mm) 
► Friday 5:00 p.m. 
► C 
.. by field measurements 

► Dimensions; condition of slip form paver; shape of templet 
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TRAFFIC SEPARATOR 

The requirements and inspection duties for traffic separator are exactly the same as those for curb and gutter. 
However, the construction procedure is slightly different. I n  this chapter we will review the Standard Index, the 
construction operation and the method of staking used for traffic separator. 

STANDARD INDEX 

Find the Standard Index for traffic separator - 302. Note that there are four types. Types 1 and IV are used when 
the adjacent pavement is flexible. Types II and V are used when the adjacent pavement is portland cement 
concrete. Types I and IV have Option I and Option I I .  The Contractor may choose which Option to construct as 
long as a certain one in not specified. 
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CONSTRUCTION OPERATION 

TYPES I AND IV 

Under Option 1 ,  the construction of Types I and IV traffic separator may be poured in one or two separate 
operations at the discretion of the Contractor. 

1 .  Construct the outside sections - the curb -
first. By doing this the forms can be used to 
guide a "go-devil"-- a contoured float that 
wil l  shape the curb properly. 

2. Construct the inside section, using the two 
outside sections as concrete "forms". 
Construction joints will be formed between 
the three parts. Be sure that the finishers 
get the proper slope in the mid-section. 

Stake in centerline 

For Types I and IV, Option I I ,  the construction is in one step. 
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TYPES II AND V 

For types I I  and V traffic separator, the construction operation is done in one step. No construction joints are 
used. So the inspection is just the same as for curb and gutter B only the shape changes. 

STAKING 

As you may have determined, stakes are needed only for the curb sections of Types I and IV traffic separator. 
Since Types I I  and V are Poured adjacent to portland cement concrete pavement, the staking would not be 
necessary. 
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QUIZ 

Refer to the details of Types I Concrete Traffic Separator in Standard Index to answer the questions below. 

What must be done to the subgrade under the traffic separator? _ 

How many construction joints are permitted? _ 

How wide must the curb be? ---------------------------

Fill in the correct dimensions for a Type I Separator 6 feet { 1 .8m) wide, in the diagram below: 

- 1, lignagjg 

6' 0" 
[Fa......muumuu .....i.a.......was.i 

(1 . 8m) 
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► stabilized 
► two 
� 9 inches (225 mm) 
� 4'-6" (1 .35m) 
� 52" ( 140 mm) 
� 5 " (1 25mm) 

ANSWERS TO QUESTIONS 
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CONCRETE SIDEWALK 

Concrete sidewalk is constructed just like the other structures we have covered -- subgrade preparation, 
forming, concreting, joints, finishing and curing all must be done. In this chapter we will skip those things 
covered in the previous chapters and cover the key inspection points you must know for sidewalk. 

PLANS 

First, check your plans. Three things are important: 

► the cross slope of the sidewalk, 

► the dimensions, and 

► thickness of the concrete. 

Be familiar with these facts -- they will be useful during your inspection. 
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STAKING 

Two situations exist: ( 1 )  where the sidewalk is adjacent to and abuts a curb and (2) where the sidewalk is 
separated from the curb. 

In the first case no stakes are needed. Be sure that the Contractor maintains the line and grade of the 
existing curb. 

In the second case, offset stakes are set and a stringline pulled along one edge of the planned sidewalk. 
You can check this line by eye, and the grade can be checked from the stakes. 

SUBGRADE PREPARATION 

The subgrade must be flat and firm. Concrete sidewalk generally has no steel reinforcement, so the 
concrete depth Is critical. If a rock or rise in a subgrade is present the concrete will be placed thinner than 
required, creating a weakened plane, which will crack when the concrete hardens. Before concrete is 
placed, the subgrade must be wetted thoroughly. 
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QUIZ 

Before any sidewalk construction begins, you should check your plans for the _ 
___________ , and _ 

Name the line and grade controls for the two situations below. 

Sidewalk adjacent to curb: _ 
Sidewalk separate from curb: _ 

In order to ensure proper concrete depth, the ________ must be inspected for high spots 
and protruding rocks. 

Before concrete is placed on the subgrade, the subgrade must be thoroughly 
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CONCRETE PLACEMENT 

FORMS 

Check forms for all the things we have mentioned before: strength, dimensions, uniformity and cleanliness. 
And, be sure that the forms are oiled prior to concrete placement. 

STEEL REINFORCEMENT 

If the plans call for it, steel reinforcement will be placed in the sidewalk. Check the sizes, dimensions and 
condition of the steel before it is placed. When it is placed check the spacings, ties and depths. 

CONCRETE 

Check the concrete to be sure that It is: 

� thick enough. It will be either a 4 - inch (1 00-mm) 6- inch (1 50-mm) sidewalk. 

� spaded well. All corners must be consolidated. 

► uniformly placed. The appearance is Important. 
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JOINTS 

One of your Inspection duties will be to check the placement of expansion and contraction joints. 

Contraction Joints 

Contraction joints may be the open type or 
sawed. Open-type joints are formed by c-inch (3 
-mm) d ividers staked in place. After concrete is 
placed and sets, the dividers are removed, 
leaving an open joint. During concrete placement, 
inspect the dividers to be sure that they remain 
straight and secure. The finishers will then edge 
the slot with a 2 - inch ( 1 3-mm) radius finishing 
tool, like the one on the right. 

Sawed joints are cut with a concrete saw after the 

1/2- inch radius 
( 13 mm radius ) 

concrete has set. In sawing the contraction joints, the saw does not penetrate the full depth of the slab. The 
saw cuts a slot 3/16  inch (5 mm) wide and at least 1 -1/2 inches (40 mm) deep. Be sure to check the spacing 
of joints being cut. The timing is also important. Use these guidelines: 

� within 1 2  hours after finishing - cut joints at 30-foot (9-m) intervals. 

� within 96 hours after finishing - cut remaining joints. 
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Expansion Joints 

Expansion joints are used between sidewalk and adjacent curb or at driveways. The joints are formed by 
using 2 - inch (1 3 - mm) preformed joint filler positioned before the concrete is placed. 

The diagram below shows the joint filler in place. Note that the hot-poured joint sealer is not required. 

-� • •  ·• · · ·· . •  � 
� w o .. � Joint filler 

It may also be necessary to place filler material around any objects that are in the sidewalk, such as utility 
boxes, meters and poles. So be sure that these get the same treatment that the other expansion joints get. 

What should you check? 

1 .  The joint filler must meet the specifications. 
2. The joint filler must be placed properly. 
3. The top of the joint should be cleaned after concrete placement so that the joint is not closed. 
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FINISHING 

The final finishing of a sidewalk involves three steps - screeding ,  brooming, and edging. Here's what you 
must look for: 

1 . A wood or metal screed may be used, but it must be used perpendicular to the forms to obtain the 
desired grade and cross slope, and it must remove surplus water and latence (the milky 
cement-water mixture on the surface.) 

2. To check for surface irregularities, lay a 1 0-foot (3.048 m) straightedge on the concrete. The 
surface must not vary by more than 1/4 inch (6 mm) longitudinally and 1/8 inch (3 mm) on a 
5-foot ( 1 .5-m) transverse section. Then, the broom finish is applied transversely to the entire 
surface. 

3. The edges of the sidewalk -- like the joints -- get rounded with an edging tool that has a radius of 
2 inch (1 3 mm). 

CURING 

Curing must begin after finishing, and follow the same requirements as for curb and gutter. Most 
Contractors will use white pigmented curing compound applied by a pressure sprayer. 
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QUIZ 

Complete the labels and dimensions in the diagram of an expansion joint below: 

C .  

Sidewalk surfaces checked with a 1 0-foot (3.048m) straightedge must not vary by more than _ 
longitudinally and _on a 5- foot (1 .5 m) transverse section. 

The Contractor begins sawing contraction joints but the concrete begins raveling and spalling. What should 
you do and why? _ 

What should be the dimensions of the saw cut? 

If joints are cut 1 0  hours after finishing, what is the spacing between them? _ 

When must the remaining Joints be cut after the first joints? _ 
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QUIZ, continued 

Expansion joint material is placed between sidewalks and adjacent curb or driveway. You also must be sure 
that it is placed around ------------...... 

Expansion joint filler is placed to within ______ inch of the top of the joint. 

What three steps must be followed during final finishing: 

1 .  
2. 
3. --------------------------------

What are the straightedging requirements? ___ and � 

That's all for concrete sidewalk. The last two chapters cover ditch and slope pavement. Now would be a 
good time to review the first eight chapters. Then begin Chapter Nine, DITCH PAVEMENT. 
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ANSWERS TO QUESTIONS 

Page 8-4 

► cross slope; dimensions; thickness of concrete 
► existing curb; offset stakes 
► subgrade 
» wetted 

Page 8-9 

� A. 1/4 inch (6 mm) 
B. Filler Material 
C. 2 inch ( 1 3  mm ) 

� 1 /4 inch (6 mm) ; 1/8 inch (3 mm) 
� Stop sawing -- concrete is not hard enough 
� 3/1 6" (5 mm) wide and 1 -1/2" (40 mm ) deep 
� 30 feet (9 m) 
► within 96 hours 

Page 8-10  

► Objects in the sidewalk 
► 1/4 inch ( 6 mm) 
► 1 .  Screeding 

2. Brooming 
3. Edging 

� 3 inch (6mm) in 10  ft. (3.048m) longitudinally 
► c inch (3 mm) in 5 ft. ( 1 .5 m) transversely 
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DITCH PAVEMENT 

PURPOSE 

Concrete ditch pavement is placed to prevent erosion, to carry water and to reduce future maintenance 
problems. While the location of ditch pavement is shown on the plans, you also should be aware of 
situations in the field, which may require ditch pavement. Usually, additional ditch pavement will be needed: 

� where frequent erosion problems -- such as wash-outs -- occur. 

► where the plan length of ditch pavement does not carry water far enough along the existing ditch. 

In each case, you should inform your Project Engineer of the problems you encounter. 
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If 
STANDARD INDEX 

Most of the information you will need to inspect ditch pavements is contained in Standard Index 281 . Turn to 
that sheet now and find the following important parts. 

Two details of junctions 
of ditch pavement with 
lateral ditches 

Two profi les -- one for 
junction witli lateral 
ditches, one for every­
where else 

Dimensions for the pro­
file and typical section 
for each type of ditch 
pavement 

An alternate plan for 
ditch pavement in 
special cases 
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Ziis 

Weep hole arrangement 
for ditch pavement 

General notes 

The four most common 
ditch pavement typical 
sections 

Details for trans­
ition section 

Look over the Standard Index, then try the quiz on the next page. 
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QUIZ 

Use the Standard Index to answer the questions below. 

What is the thickness of a typical section of concrete ditch pavement? 

What is the thickness of concrete ditch pavement in a roadway side ditch?_ 

What is the depth of the toe wall from the flow l ine of the ditch pavement? _ 

Sodding is placed feet (mm) on either side of the ditch pavement in medians. 

Where is the specific type of ditch pavement to be used indicated?__ 

What is the longitudinal spacing between weep holes? _ 
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