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Lesson 1

Text A

1. We must trace the history of road development.

. In prehistoric times, tracks were first beaten in the ground by wild animals. Then people fol-

lowed those winding trails, which provided an easy and quick way to get through thick forests.

Later on, people began to improve the paths by filling holes with earth and laying logs across
soft, boggy spots. Such was the beginning of road construction.

. First, people packed their wares on animals. Then, they invented various kinds of sleds. Final-

ly, after the wheel was invented, they built wagons.

. Tt got its name from how it was built. When well-traveled routes were made sturdier rocks and

stones, the path was raised above the surrounding land and it became a “high way” .

. The Romans bound their empire together with an extension system radiating in all directions from

Rome. Some of these early roads were of elaborate construction. One of the examples is the Ap-
pian Way whose pavement was placed in three courses: a layer of small broken stones, a layer of
small stones mixed with mortar and tamped firmly into place, and a wearing course of massive
stone blocks, set and bedded in mortar. Even today, many modem highways follow the ancient

Roman routes, some of which are still in existence.

. Because most of the early settlements were located along bays or rivers and transportation was

largely by water. Also, inland settlements were connected with the nearest wharf just by a clear-
ing through the forest. Before the Revolutionary War, travel was mainly on foot or horseback,
and roads were merely trails cleared to greater width.

. During that period, a lot of turnpikes were built by companies seeking profits through toll collec-

tions, without much success. And many stagecoach lines and freight-hauling companies were or-

ganized in the same period.

. The Tom Thumb, America’s first steam locomotive constructed by Peter Cooper in 1830, brought

about a rapid growth of the railroad, for this new invention, as a means of transportation over long
distance, at once demonstrated its superiorily over horse-drawn vehicles, and so it abruptly halt-

ed the extension of tunpikes in the United States.

. At the beginning of the 20" century the automobile began to take over the road. This was fol-

lowed by the improvement of the motor vehicle in the first two decades of the century, which in

turn entailed a general demand for rural road improvement, especially for roads connecting outly-
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ing farms with towns and railroad stations.

10. They were the completion of a network of all-weather rural roads and the provision of facilities of

higher standards with greater capacity and load-carrying ability in urban areas.
.

1. in existence 2. paved 3. superiority 4.aptly 5. made to low standards 6. in time
7. fallen into disuse 8. beaten tracks 9. trail 10.comparable 11. to
m.

1. load-carrying ability/ capacity 2. all-weather road

3. hard-packed dirt 4. freight-hauling company
5. demand for road improvement 6. FUHb VL
7.5 % 8. W = E R KT

9. AL AR 4 10. AOHE

1. Please tell me what it is (that) you want me to buy for you.
2. They cleared the trails to greater width, and turmed them into roads for horse-drawn vehicles to

ride on.

3. The Liberation Road is located on the north bank of the Yangtze River, with a total length of a
few kilometers.

Excavate the well to a certain depth, and you will get clear and sweet drinking water.

. Profiteers tend to take advantage of the chaotic market to gain fat profits.

When Mr. Green retired, his son took over the business from him.

. He devoted most of his life to the cure of cancer.

oo ~1 A th =

In his speech, he focused his explanations on the essential characteristics and great significance
of Deng Xiaoping Theory.
9, The 20th century saw the sufferings, struggles and rise of the Chinese people.

10. This accident was largely due to his negligence and carelessness.

Text B

1. Planning the route, testing the earth foundation while measuring the land, starting the construc-
tion work after the crew move in

2. Deciding the route; planning such details as the width of the highway, the number of driving
lanes, the number and location of entrances and exits, and the strength of the road

3. The amount of traffic that is expected for the next 20 years.

4. Because they must learn how solid it is, how much moisture it contains, and how well it drains,

etc. before deciding upon the preparation of the soil to provide a good, sturdy founda-
tion.

5. Tt means “predetermine or specify with authority” .

6. They begin to measure the lane to find out the amount of work to be done and the cost to be
borne.

7. To clear the path for the roadbed by knocking over trees and tearing large rocks out of the ground



with bulldozers, to scoop up earth and rocks, and dump them into low spots with earth-moving
machines, and to press down these filling materials tightly with power rollers so that the roadbed
is gradually made a long-level band of hard-packed dirt
8. Because only proper drainage can prevent all sorts of damage to the highway.
. Laying culverts across the roadbed in case of a strong flow of water, and raising the middle of the

finished road a bit higher than the sides.

10. Because they have a solid foundation and they are surfaced with concrete or with bituminous ma-
terials .

Lesson 2
Text A

1. Aerial photography can be used at technical conferences and public hearings. It is also very use-
ful in seeking the most suitable topographic location for the highway.

2. They are: 1) finding the best topographic location,2) locating sand and gravel deposits, borrow
pits, and rock areas suitable for quarrying, 3) rating the soil-bearing capacities, 4) delineating
the soil’s Texture and estimating the depths of organic deposits, 5) classifying the bedrocks in
terms of their physical types and their relative depths below the surface, etc.

3. The most up-to-date information about the current land use.

4. Tt can provide enough detailed information to enable elimination of all but a couple of possible
bands and help narrow the choice of band routes.

5. It is to assemble one or more mosaic bands and to overlay them with topographic maps enlarged to
the same scale and drawn on transparent material. Then, trial lines for each route can be
sketched on the mosaics and profiles can be plotted directly from the contours of the overlay.
When route profiles are found to indicate alignments that might satisfy the highway s design stan-
dards, they can be compared on a benefit-cost basis to help in the final selection.

6. It is to carry out auger-investigations at fixed intervals along the location line and then to do other
detailed studies as indicated by the results obtained.

7. Air-photo interpretative methods cut down the amount of soil survey field work. Much of the rou-
tine augering and laboratory analysis may be eliminated if the air photos are used to delineate
ground areas with similar physical characteristics.

8. The plans and specifications for a highway can be completed, and the construction contract can
be made without actually placing a center-line peg in the ground. The final location line needn’t
be pegged until the contractor is about to begin construction. Therefore, the final location survey

becomes a survey with location and construction combined.

1. public hearings 2. aerial photography
3. at fixed intervals 4. up-to-date information
5. sand and gravel deposits 6. frost heave



7. physical characteristics 8. qualifying tests

9. visual aids 10. cut-and-cover methods
.
1. seek 2. satisfy 3. follows 4. regarding 5. assembled 6. overlaid 7. eliminate
8. aid 9. was 10. indicated 11.minimized 12.delineate
v
1. BrRo iR U AT R AL 56 B i I RS B, XA I R DT 3T R B
Bt HER M RIEHIX,
2. MZRBRYABTIRIAG LA G , 4% i 2 2Rk B 0 B i B9 bR vE B, B el AR 48 F I — AR B &
Pr b EE  AF B S %
3. AU AR TE T LAWK /D EE A 6 £ RERI CAE , X I AR 5 R S 8 B b
7o
4. [EIRE AT IXEC B A B B S S AR L B R TR, B3y B P S B R ) W /L B B
N
5. TEXFERT , BJa M AL W 7E 7R G e T i A dn ik, F 2 B S 2 Bl 8 AR
TELHM T HHESSSREm T,
V.

Aerial photography is another modern method of surveying. An aerial photograph distorts the scale at
its edges in proportion to the distance the subject is from being in a direct vertical line with lens of the
camera. For this reason, the photographs for an aerial survey are arranged to overlap so that the scale of

one part joins the scale of the next. This arrangement is called a mosaic, after the pictures that are made
from hundreds of bits of colored stone or glass.

Text B

1.T 2.F 3.F 4T 5.F 6.F 7.F 8T 9.T 10.F 11.T 12.F

Lesson 3

Text A

. They usually interpose transition or spiral curves between tangents and circular curves on the plan

view.

. The key to success is consistency. Sudden changes from flat to sharp curves, and placing circular

curves of different radii end to end or having a short tangent between two curves with suitable

transitions provided are all poor practices to be avoided, because they might cause acci-
dents.

. Because long, flat curves are pleasing in appearance and capable of decreasing the possibility of

future obsolescence.

. Superelevation and side friction.



5. When curved sections are superelevated, gradual change from one to the other must be provided
for. To produce the desired superelevation, the center line of each individual roadway should be
maintained at profile grade while the outer edge is raised and the inner edge lowered.

6. Because it is very hard for the passenger to achieve a position of equilibrium.

7. Easement curves, which result in a gradual change in radius from infinity on the tangent to that
of the circular curve so that centrifugal force gradually develops as well.

8. Because they ensure both comfort and safety.

9. The decision should be made before the final location survey, because the addition of easement
curve at the ends will change the location of the curve with relation to its tangents.

10. Factors such as the tendency for drivers to shy away from the pavement edge, the increased ef-
fective transverse vehicle width because the front and rear wheel don’t track, the added width
because of the slanted position of the front of the vehicle to the roadway centerline.

II.

1. advisable 2. assumed 3. provide for 4. provided 5. labeled 6. involve 7. attain
8. subject 9. hesitate 10. end to end 11. interpose 12. in terms of 13. free, free 14. allow-
ing for 15. taken effect 16. making provision for 17. shying 18. preferable 19. exceed 20.
proportional  21. consists 22. with relation to

I.
1. beginning of curve RHZRAZ A 2. circular curve to spiral RIZR &
3. end of curve HHZRZ 1 4. point of curve HIZRAE R
5. point of tangent HHZRA = 6. spiral to circular curve %R 5
7. spiral to tangent 2% FL & 8. tangent to spiral HZ&M

Iv.
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Text B
I.
1.T 2.F 3.T 4.T 5.F 6.F 7.T 8.T 9.T 10.F
Lesson 4
Text A
I.

1. It’s careful analyses of the volume, character and speed of traffic and of the characteristics of

motor vehicles and their operators.



.

. Because originally 15ft was enough for horse-drawn vehicles, but today, with the increase in mo-

tor-vehicles traffic and vehicle speeds, 24 ft is necessary for freeways and rural highways carrying
high traffic volumes.

. The shoulder is that portion of the roadway between the outer edge of the traffic lane and the in-

side edge of the ditch, gutter, curb, or slope. Divided highways may also have an inside shoul-
der between the inside lane and the median. The function of the shoulder is to provide a place

for vehicles to park for different purposes so as to increase roadway capacity and decrease acci-

dent hazards.

. It’s the top layer of the travelway and shoulders. It is used to provide materials for maintenance

blading and to protect the underlying materials from traffic.

. For high-type pavements, the cross slope is often 1/8 in. per foot to 1/4 in. per foot. For

cheaper pavements, it is greater. On paved shoulders, it may range from 3/8 in. to 1/2 in. per
foot. For gravel and turf, the cross slope is even greater to effect satisfactory dra-
inage.

. Side slopes have been flattened in recent years to provide safer operation and less mainten-

ance.

. The steep side slope on fills and on gutter ditches may cause serious accidents, for if one wheel

of a vehicle goes over the edge, the driver will lose control and overturn may result. With the flat
slope, however, the car can often redirected back into the road or continue safely down the
slope, and accidents are less likely to happen. Also, the steep slope erodes badly, thus creating
serious maintenance problems, while the flat slope has less problems of this kind. Furthermore,
the erosion of the steep slope is hard to control because it is difficult to grow plants or grasses on
it. Besides, the steep slope usually looks ugly, far less pleasant than the flat slope.

. The AASHO now demands flat slopes, especially on the roadway side of gutter ditches and at the

top of the fill slopes. According to the standards for the Interstate System, it recommends that

the side slope be just 4:1 and never steeper than 2:1, except in solid rock or other special
soils .

. BEWTE 2. f1%iE 3. BEAKEHE 4. BEFRP
EESEITRER(E) 6. BRYE 7. BRME 8. &k
. WOk 10. #+ 11. 5 Ak 12. JE3, N3

1. offset 2. typical 3. originally 4. parking 5. oncoming 6. involved 7. except 8. re-

gard 9. depends 10. ranging 11. place 12. ample
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Basically, road-building has improved in only two ways in the twentieth century. The first improve-
ment involves the use of concrete for the wearing surface. The other is traffic engineering, the design of
highways for high-speed, heavy-volume traffic, highways that are economical to build and safe for vehi-
cles and their passengers. Traffic engineering has produced the modern express highways, or freeway,
that has only limited access and maximum safety controls. The augular intersections common on older
roads have been eliminated in favor of cloverleaf interchanges or others with even more complicated de-
signs. Modem freeways usually have special lanes where traffic can either slow down before exiting or
speed up on entering. Extreme curves or steep slopes are minimized so that the traffic can continue to
move without slowing down. Since monotony has proved to be safety hazard, traffic engineering even in-
cludes the landscaping of the borders of the road.

When construction on a new highway begins, huge earthmoving machines called bulldozers level the
ground along the designated route. The amount of earth to be moved, both in leveling and filling, has
been previously calculated. Wherever possible, the amount in a cut where earth is being removed should
be equal to the amount needed for a nearby fill. Moving earth from a distant point is extremely expensive,
and economy is a critical aspect of an engineer’ s work .

After the earth had been moved and shaped according to the design of the road, other machines pre-
pare the footing. The most important of these is probably a vibrating roller, which compacts the earth un-
til it can bear the weight of the base course and wearing surface that will rest on it. In many cases, how-
ever, the soils must be stabilized by mixing some other material with it. This may be bitumen or a grout
or concrete of some other substance. The new and complex science of soil mechanics classifies soils and
relates those classifications to their load-bearing capacity in a number of different ways.

The base course, which is made of either crushed stone or layer of thinly-mixed concrete, comes
next; the wearing surface, which may be a layer of asphalt or a series of reinforced concrete slabs, is
then laid. Concrete surface must be laid in segments separated by joins to allow for expansion and con-
traction under differing weather conditions. One method of laying a reinforced concrete wearing surface is
to put down the steel roads, usually in the form of a grill or mesh, after a certain proportion of the con-
crete has been poured. The top level must be poured within twenty minutes of the pouring of the bottom
level to assure proper boding. Another method is to pour the entire thickness of concrete and then force

the steel mesh down into it to a predetermined level .

Text B
1.
1.T 2.T 3.T 4.F 5.F 6.T 7.T 8 F 9.T 10.F 11.T 12. F
Lesson 5
Text A
1.

1. It is cement used for concrete that resembles Portland stone in color. It’ s made from combina-

tions of limestone, marl, or other calcareous materials and clay, shale or similar argillaceous

7



substances. These substances are first crushed and pulvenized, then mixed in carefully deter-
mined proportions and bumed to a clinker at about 2,800°F. Finally, the cooled clinker and a
small amount of gypsum to control the rate of setting are intimately ground until almost all the in-
dividual particles are much finer than the No. 200 mesh sieve. When the finished product is
got, it is often packaged in paper sacks holding 94 1b, representing a cubic foot loose measure.

. There are five types. Type I or IA is used for general concrete construction when the special

properties of the other four types are not required; Type II or IIA, for general concrete construc-
tion exposed to moderate sulfate action, or where moderate heat of hydration is required; Type I
or IIl A, for high early sirength; Type IV, for low heat of hydration; Type V, for high sulfate

resistance .

. They are shown in the specifications of various transportation agencies by reference to those pre-

scribed by the AASHTO.

. Fach cement mill operates a complete testing laboratory, where samples of cements must pass a

number of chemical and physical tests to see that they meet the specifications prescribed by the
AASHTO in all respects.

. Their aim is to determine whether the various strength-giving compounds appear in proper quanti-

ty and whether there are excessive amounts of certain undesirable substances.

. They include tests for fineness, soundness, time of set, air content, and compressive strengths of

mortars made with Ottawa sand.

. Because they came into experimental use as recently as in 1970.

. Yes, it grew fast. By 1976, ahout 15 million yards of geoTextiles were installed, and in 1980,

the use of them was estimated to be 75 million years. In Europe, fabric use is now more than
double that in the U.S. This rapid growth has brought a large number of manufacturers and a va-
riety of products into the market. In the U.S. there are over two dozen sources, each of which
has several products of different characteristics, and new lines are being constantly added. This
makes it quite hard for the engineer to select the best product for any given use.

. They serve a number of functions, such as filter, drainage, separation, reinforcement, anmor,

etc. to reinforce soil, or pavement and to provide drainage and erosion control for both highways

and railroads.

10. They operate in combination, though one would normally predominate. For example, while a

fabric put between the subgrade and the base course is to prevent mixing, it might also serve to
drain water away from the subgrade, dissipate excess pore water pressures, and provide rein-

forcement to reduce tensile stresses in the bottom of the base course.

relation of one thing to another in quantity, size, etc.

put, take, send in a ship

business, or place of business, of an agent

order the use of; lay down the course of action to be followed
one of the number taken to show what the rest is like

carry on/out



7.
8.
9.

10.

oW N

1
2
3
4
5.
V.
1.
5.

9.

13.

health, good condition, reliability
component part

of, used for, or based on, experiment

able to be used, that may be obtained
tricalcium silicate FERR =45 6. inch H&f
. dicalcium silicate FEFR 45 7. foot FER
. tricalcium aluminate 43R =%5 8. degree of Fahrenheit #E[CE
. tetrecalcium alumino ferrite k48 BR V445 9. type Il air entraining S IS A KR
. yard 5 10. number 200 200 5
. compressive strength test 6. tractive resistance
. drainage facilities 7. rate of economic growth
. geoTextiles reinforcement 8. setting point
. strength-giving compounds 9. principal constituents
well-equipped laboratory 10. erosion control
application 2. combination 3. variety 4. exposure
estimated 6. frequency 7. determined 8. reinforced
available 10. specifically 11. equipped 12. prescriptive
burning 14. chemical 15. manufacture
Text B

. It refers to substances containing bitumen.

. I’ s hydrocarbon material, gaseous, liquid, semisolid, or solid, all soluble in carbon disulfide.
. only those hydrocarbon materials, both natural and man-made, which are cementitious in charac-

ter, either intrinsically or derivatively.

. You can get asphalts either from nature or from the refining of petroleum.

. Tt is used directly in paving, and it must be used hot, because it has a normal penetration be-

tween 40 and 300.

. Native asphalt is also called natural asphalt. It occurs in nature. It may be of the lake, rock, or

vein variety, and may be essentially pure bitumen or contain a large amount of mineral matter, It

may be either hard or soft to a certain extent.

7. It’ s manufactured. It is got from the refining of petroleum.

8. In the case of the former, the solvent is naphtha and dissolved asphalt is relatively hard while in

9.
10

the case of the latter, the solvent is kerosene and the dissolved asphalt is relatively soft.
in which asphalt is the continuous phase with water dispersed in it, liquid asphaltic materials.

. Asphalt concrete is plant mix of closely graded mineral aggregate and asphalt, designed and

controlled to produce a mixture of high quality with good stability and durability. Tt may be pro-

duced as base, binder, or surface courses.

9



Lesson 6

Text A

. Concrete is a stone-like material obtained by permitting a carefully proportioned mixture of ce-

ment, sand and gravel or other aggregate, and water to harden in forms of the shape and dimen-
sions of the desired structure. The bulk of the material consists of fine and coarse aggregate. Ce-

ment and water interact chemically to bind the aggregate particles into a solid mass.

. Additional water, over and above that needed for the chemical reaction, is necessary to give the

mixture the workability that enables it to fill the forms prior to hardening.

. Concretes in a wide range of strength properties can be obtained by appropriate adjustment of the

proportions of the constituent materials .

. Special cements, aggregates and curing methods can permit a wider variety of properties to be ob-

tained.

. The properties depend to a very substantial degree on the proportions of the mix, on the thor-

oughness with which the various constituents are intermixed, and on the conditions of humidity

and temperature in which the mix is maintained from the moment it is placed in the forms until it

is fully hardened.

. Curing is the process of controlling the conditions of humidity and temperature in which the mix

is maintained from the moment it is placed in the forms until it is fully hardened.

. A high degree of skillful control and supervision is necessary throughout the process, from the

proportioning by weight of the individual components, through mixing and placing, until the
completion of curing.

. There are many factors. The facility is one of them. Concrete can be deposited and made to fill

forms or molds of almost any practical shape with the facility.

. High fire and weather resistance are its advantages. Most of its constituent materials, with the

possible exception of cement, are usually available at low cost locally or at small distances from
the construction site. In addition, its compressive strength is high, which makes it suitable for

members primarily subject to compression, such as columns and arches.

10. Yes. Plain concrete is a relatively brittle material . Its tensile strength is small compared with its

118

1.

compressive strength. Hence it is used only for footings and concrete slabs laid on the ground,

and for massive structures such as retaining walls.

bulk 2. deposit 3. pronounced 4. proportion S. dimension 6. compression 7. sub-

stantial 8. bnttle 9. constituent 10. properties

II.

1.
2.
3.

10

fine and coarse aggregate 4. tensile strength
high-early-strength cement 5. concrete slab
steam curing 6. compression (compressive) strength



V.

I.

I.

N

. He eams a large amount over and above his salary.

. concrete aggregate 8. reinforced concrete slab

~

Once the cargo is unloaded, it will be subject to the usual customs procedures.
The drawings of young children usually lack proportion; they make arms and legs look like sticks.

1 suppose that each one of us is, to a substantial degree, a prisoner of our experience.

. Cement and water interact chemically to bind the aggregate particles into a solid mass.

oKV SRR (P O BR A FUKLAE B9 L BR AR REL, R 2R A K — BRI SRE
R RIREE L . IR R PR AUK IR KA F R OK AR , BRI (AR
TEIREE + THRWT, REREER , LKA KT KRR SMET £ 7 IRk etk
FR, B0RTE HOTR R AR R IR S I HR S € LR , B ANREE L AR BRI R K

—

Text B

In the second half of the nineteenth century

. Usually round steel rods with appropriate surface deformations to provide interlocking.

3. Tt combines many of the advantages of concrete and steel: the relatively low cost, good weather

1.

and fire resistance, good compressive strength, and excellent formability of concrete and the high

tensile strength and much greater ductility and toughness of steel .

. The stress in the lowest-grade reinforcing steel under the normal working loads is of the order of

140 MPa. Taking the modulus of elasticity of steel as 200 GPa, this amounts to an elastic strain
of 7 x 10, which is more than the ultimate tensile strain of concrete. Cracks are thus produced

in the concrete by the mere process of the reinforcing steel being stressed under the normal work-
ing loads.

. When the cracks are kept very small and are bridged by tension steel,, they have no adverse effect

on the safety or durability of the structure.

. Tt depends on the width of the cracks being kept below a permissible minimum, because if the

cracks are kept very small and are bridged by tension steel they have no adverse effect on the
safety or durability of the structure.

. The safety of reinforced concrete structure has become a more serious problem in recent years be-

cause the use of higher steel stresses also increases the strain of the concrete.

. Because cracks would not only be unsightly but would expose the steel bars to corrosion by mois-

ture and other chemical action.

Lesson 7

Text A

An interchange is a grade separation in which vehicles moving in one direction of flow may trans-

11



