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Describe what you know about the Saint-Venant torsion of a circular bar.

A cantilever beam of rectangular cross section (width b =25 mm, height h = 100 mm) is loaded
by a force P acting at the mid-height of the beam and inclined at an angle o to the vertical.
Two strain gages are also placed at the mid-height of the beam. Gage A measures the strain in
the horizontal direction and gage B measures the strain at an angle 8 = 60° to the horizontal.
The measured strains are €, = 125u and g5 = -375u (u=10"°). Assume the material is steel
with E =200 GPa and v = 1/3. Determine the force P and the angle a.
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The leg in (a) acts as a column and can be modeled (b) by the two pin-connected members that
are attached to a torsional spring having a stiffness & (torque/rad). Determine the critical
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buckling load. Assume the bone material is rigid.
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| Note: 1.Please try to answer each problem with English.
2. 20 points for each problem.

1. The in situ moisture content of a soil is 16% and the moist unit weight,

is 1.95 g/cm’. The specific gravity of soil solids is 2.70. This soil is to

be excavated and transported to a construction site for use in a
compacted fill. If the specifications call for the soil to be compacted to

a minimum dry unit weight 1.9 g¢/cm’ at the same moisture content

of 16%, how many cubic meters of soil from the excavation site are ~
needed to produce 10000 m’ of compacted fill? How many 20 metric
ton truckloads are needed to transport the excavated so11‘7
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Refer to Fig. 1, Using the assumption suggested by Dupuit: the

hydraulic gradient is constant With depthand i= % , derive the
X

expression of the rate of seepage per unit length of the dam Also,
point out the shortcomings of Dupuit’s assumption.
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Water level

Impervious layer

3. (a) What is the principal theoretical objection to the t-z appfoach and
the p-y approach? '

~(b) What is the principal practlcal objection to use of the t-z approach
and the p-y approach?

-
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4. What characteristics of the depositional environment influence the properties of
sedimentary rocks? List as many ways as you can that folds and faults would be
influence the construction of tunnels and dams.

5. Derive an analog to Equation (a) for the case where the strength envelope of the
foundation rock has peak parameters ¢, , S, and residual parameters G, S»
Where ¢ and g, are bearing capacity and unconfined compressive strength of rock,
respectively.

gr=quNs +1)
where

Ny = tan’(45+ ¢ /2)
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How many elastic constants for an anisotropic and orthotropic material -
(15%)

4,
do we have respectively ? why?
By assuming

The following figure, as shown, represents a plate with a hole of

5.
radius b submitted to a uniform tension of magnitude P.
an infinitely large plate, find the maximum stress around the hole.

P

(25%)
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Describe the major Superpave physical tests for asphalt binders.
(40%)

What kind of properties should the ideal pavement binder have?
(30%)

Translate the following paragraph into Chinese. (30%)

Many engineers and technicians from all sectors of the asphalt
business who entered the work force during the early days of the
construction of the interstate system are reaching the end of their
careers. These people must be replaced by engineers and technicians
who are knowledgeable of asphalt materials and their proper use to
successfully rebuild the highway sector of the transportation
infrastructure.
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You are planning a construction project that will be performed from a remote camp. The
estimators figure the job will require about 10,000,000 worker-hours to construct. The owner, a
foreign government, has limited the construction of the base camp to a size that will
accommodate 3,000 workers. It will take you about 6 months to phase up the worker force; the
phase down can be done in three months. You decide to work 10 hours per day, 6 days per week,
including holidays. What is an approximation of duration (months) of the project? The

utilization profile of workers is shown in Figure 1. (25%)

# of Workers

A

Months

v

Figure 1
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4.1 For example, location is fundamental to planning for a new industrial plant. Where can the
plant be located to provide desirable, nearby employment for an adequate supply of skilled,
productive workers? What are the present and projected costs and customs associated with
the labor force? Depending on the nature of its raw-materials input and its products, will
the plant have access to the most appropriate and economical forms of transportation, be
they air, water, highway, rail, or pipeline? Does the location provide access to raw
materials and to markets? Are there adequate sources of energy, including gas, oil, and
electricity; and are there convenient communication facilities? What political or
institutional factors may ease or impede the development and operation of the facility?

What will be the sociological and economic impact of this plant on the community? What
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will be the environmental impact? What do all these factors, taken as a whole, mean for
the technical and economic feasibility of the project?

The Contractor shall be deemed to have satisfied himself as to the correctness and
sufficiency of the Tender and of the rates and prices stated in the Bill of Quantities, all of
which shall, except insofar as it is otherwise provided in the Contract, cover all his
obligations under the Contract (including those in respect of the supply of goods, materials.
Plant or services or of contingencies for which there is a Provisional Sum) and all matters
and things necessary for the proper execution and completion of the Works and the
remedying of any defects therein.



