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* The Centre has recently given a recep- dh,
tion af the end of the World Housing Ses- Ty umly s o8 B A i el @
sion that was held in cooperation with Soi O aped U3 e gl e al) 13 Al sl
Roterdam Housing Resedrches Centre (the O T SR SV UL —

MNetherlands). The reception was attended
by a large number of senior officials in the
Egyptian sector of housing and construc: C el BelaB )l A
tion, in addition to fifty participants from 27
couniries, all of which have gathered in ) . g
guest of solutions of the low-income hou- sagglpmo) 158 Gl e
sing problems in the developing nations. 3

o el Aslarm st s sl e s g el

e Aol B e wpkl! st gl Wpe @
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» Dr. Abdelbaki lbrahim, president of the
Centre, has received an invitation from HEt
Baghdad municipality fo participate in a =
seminar on the large mosque at the Arab
city during the period 29-30 Oct; 1983.

« The Conference on Housing ir the Isiamic

City, Which wds due to converie at the end

of October 1983 in Fez (Morocco] has p————

been postponed until a later time. The _
- conference was fo be held under the —]

supervision of lslamic Capitals and Cities

OCrganization in cooperation with the
- Centre. L -

il

» The Centre has given notice of its higher
studies programme for atfaining the M.A, "
on architecture and town-planning in _ ' I ... 9
cooperafion with Praft institute, New York, 156 Al e e 8 2 2 /20 2o
Study Is due to begin on 1st June, 1984, S Sl P g Bl e Rl NECE 0 SRR O COR S P P
ADpIiCotligns are to be submitted io the e slpr S pest Jesdl 2 =318 13ls JJWJ' widl sl Jlal Eypleadl Bk ol
secretarial of the Centre. _ e Jlas

sabes daal Lol gl adge aely O camy @

_ gl aby e OS5 gl S Wl Lo g
* The Cenh’e'is c:'_urfenﬂy bu&y wi_Th.working sleudl 35 e Bleliag 3,k CJ""';" - a5 Le
out @ new trainning course for 1984, the
fourth year since launching the training T
activity. The Centre is planning to dedi:
cate courses to the use of computer in
designing and urban planning as well as
analysis and follow-up of the confraction ] ————
business. Besides, there will be other
courses for low-income housing and slums
urban upgrading. .
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Steel bracket support for bea-
ring (corrective method).

|
L
Typical wire mesh positioning in
topping results in eventual cor-
rosion,

o = ﬁ

| \‘\, o
S

Typical cracks in double-T
beams.

Inadaquate bearing of double- |
beam.

Differennal camber and gap
between T's, result in weakened
shear connections.

Waterproofing: Joints between adjacent double-T's are inherent
points of flexural weakness. Cracks in fopping will occur at these
locations with resulting leakage. The most common waterproo-
fing method is to preform/q,groove in the tfopping at each joint,
and fill the groove with an elastomeric material with good adhe-
sion and extensibility properties as shown in Fig. 10.

The groove must be well-formed and free of debris for good

bonding. Grooves have been saw-cut, but spalling may occur Waterproofing in joint between

along with micro-cracking away from the joint. Also, it is easy to
cut wire mesh which may be close to the surface because of
problems described earlier. It is preferable to tool the grooves
while the concrete is in the plastic state. If tocling is done too
early, the soft concrete will creep and partially close the groove.
It is delayed too long. the concrete will tend to ravel. The total
length of joints in a parking structure can exceed 100,000 ft.
(30,500 m).

Other waterproofing problems occur with natural drainage.
Most parking structures are sloping ramps which are cambered
both ways downward Fig. 11. Although it is possible to form curbs
at the double-T ends, significant leakage often occurs at those
cold joints. Also, the turn areas at the ramp ends are relatively fiat,
and sloping of finished surfaces toward dralns is critical, Stalrwells

.

Point bearing af column corbel.
lypical corrective metnods
nclude use of steel wedge shims
and epoxy grouting.

—

Spalling produced from bearing
pad overlap. Pad should be
located a short distance back
frorm the beam edge

Excessive topping from raked
surface

AR A e

Ts.

Topping curbs for drainage
control,

and elevators must be protected by drains and proper sloping.:

Quality control of concrete finish work is very important in the flat
areds.

'SYNOPSIS:

— Subject of the Issue:
Mullistorey carparks: is it a
solution or a new problem? A
Comperhensive investigation
conducted by the magazine into
the various points of this subject,
at the end of which it gives useful

L ] A
recommendations.

— Personality of the Issue:

Late Prof. Hassan Shafie who
dedicated himself to establish
and develop Faculty of Enginee-
ring (Alexandria University), He
had a leng successful career in
the service of architecture and
tfown-planning.

— Technical article:

«Designing Parking Structures to
Minimize Maintenace.» Maijority
of the problems generated in
parking structures can often be
aftributed to lack of proper con-
siderations in their design and
construction details. The article
discusses what these special
considerations are,

— Projects of the Issue:

* Muliistorey parking garage
at New Haven, U.S.A.: arch. Paul
Rudolf. The carpark, which takes
500 cars, represents the automo-
bile age architecture.

*+ Sadat City Ministry Complex:
arch., P.B. Sabour and Associates.
It is a design of the first national
government buildings, which
represent and symbolize the bold
decision to commit elements of
the National Government to
Sadat City.

* Saudi Ministry of Hajj and Wakfs
building (Jeddah): arch, Gamal
Bakri. The design of which reflects
the Islamic rhythm in suggesting
the architectural adaptation ' to
the hot climate of area.



PARKING STRUCTURES:

CONSTRUCTION PROBLEMS AND SOLUTIONS
BY PROF. RICHARD L. TUCKEP

PROFESSOR OF CIVIL ENGINEERING:

UNIVERSITY OF TEXAS AT AUSTIN (U.S.)

Parking structures are unique. They are not enclosed, however,
and are thus subject to environmental cycles. Moreover, they are
subject to moving loads and automobile traffic and have many
of the characteristics of bridges. Yet, present budgets for parking
structures are much less than for comparable bridges. Their eco-
nomic viability is often dependent upon low construction costs
and low maintenance costs.

Because of the economic dependence upon design and
traffic flow efficiency, many parking structures are designed by
parking structure specialists, It is becoming increasingly common
to ufilize a design/build approach in which a single contract is
awarded for both design and construction of a structure, in order
to maximize efficiency and develop a single source of responsi-
bility.

Time constraints are most significant. Many parking structures
utilize precast concrete. This article is oriented toward precast
construction, although many of the problems discussed apply
also to cast-in-place structures,

A schema of a typical precast structure is shown in Fig. |.
Although other shapes are used, the most common assembly is
that of columns, beams, and double T's, which are used for the
flooring area. The double T's may be topped or untopped.

There are many types of problems which beset the contractor
in precast construction of parking structures. Some problems are
managerial in nature, whereas, others are technical. This article is
focused on those problems which are primarily technical but
which, nonetheless, impact upon a structure’s cost, The problems
can be categorized as follows:

Precast arrival quality: Precast members are handled at least
three times prior to their final positioning in a structure. The first
time, involving removal from the form and fransporation fo tem-
porary storage in the precast yard, occurs within a few hours of
casting and while the concrete is at a low strength level. The
second and third handlings. loading the members onto and ofi
delivery trucks, normally occur when the concrete is stronger
However, the delivery process itself is often at high speeds ove
bumpy roads and induces major inertial siresses into mem bers.

Precast members are often cracked upon arrivdl at the job site
Typical cracks in double T's, the most susceptible members, are
shown in Fig.2. Corners are often cracked. Vertical cracks in the
bottoms of the stems near the end cause loss of anchorage in the
tendons. Horizontal cracks occassionally occur just above the
tendons in the stems, and outside flanges are sometimes cracked
along their entire lengths.

4

Itis important to locate the cause of the cracking and sliminate
itin future members. A more immediate problem is the decision of
acceptance of the cracked member. Obviously, it is desirable to
reject cracked members and require perfect specimens.
However, many precast members are unique shapes, and rejec-
tion will require a significent delay while a new member is cast,
The cost of such a delay is thus considered against the risk of ins-
talling a defective member. Some members can be adequately
repaired after installation by epoxy injection or other techniques.
The problem is compounded by the absence of the structural
engineer from the job site,

Connections: Connections are critical elements in precast con-
crete structures. Major connection points are columns to founda-
tions, beams fo columns, and double-T's to beams. All connec-
fions involve heavy member weights, and resulting bearing
stresses. Some may also involve moment transfer capabilities.

Column to foundation connections are often made through use
of anchor bolts in the foundation which extends through holes in
column base plates, Vertical adjustment is made by shimming.
and horizontal adjustment is offen limited to the tolerance
allowed between the hole size in the base plates and the anchor
balt size. If anchor bolis are outside the horizontal adjustment
folerances, it may not be possible to use bolted connections.
Field modifications, which invariably involve welding, are thus job
site designed. It is important fo have accurate sketches and
documentation of such modifications, including weld inspec-
tions, since subsequent grouting will cover the connections.

Common preklems in precast erection are illustrated in Figs.
(3.4.5,6).

Topping: Even with precast structures, there is much cast-in-place
concrete work. The maost significant, and problem prone areq, is
that of tfopping since several hundred thousand square feet of
material is often involved, Topping is normally 2 or 3 in. (51 or 76
mm] thick, using pea gravel, and may be placed by bucket,
power buggies, or pumping.

One of the major topping problems plaguing a contractor is
that of surface finish. Mast specifications require a broom finish for
traction purposes. Strength of the topping concrete is a source of
concern. Many speqiﬁccﬁons require four test cylinders for each
100 cu. yds. (76. 5m?3) of concrete. For the thin topping sections,
that volume covers over 15,000 sq. ft. (1400 mZ2), Major topping

problems, causing a variable wastage of topping material, are
illustrated in Figs. (7.8.9)
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Backwardness of Architectural Writing & Pubili-
cation. Is it a Crisis of Thinking or Lack of Giving?

One often returns home, after visiting book-shops and publishing houses in the West,
carrying large quantities of up to date books that discuss every detail in the world of cons-
truction. At the same time one comes back while being laden with concern and sorrow over
what is witnessed on the Arab architectural arena of backwardness. One frequently asks
oneself whether it is due to a crisis in thinking, lack of giving or both, or it is only a cultural
phenomenon that has befallen the developing or underdeveloped nations, despite the fact
that numbers of developing countries have recently witnessaed distinguished cultural leaps.
the effects of which have appeared in the field of architectural writing and publication.
Their examples are being conducted to us from the farthest East as well as the distant West,
while the thinking of the Arab architect continues o be impotent and slack.

Since such thinking develops mainly during years of architectural study, it means that the
curricula of Arak architectural education are still incapable of adaptation to the present as
regards thinking, methods, writing and publication. This may be due to the fact that curri-
cular subjects of architecture do not admit the architectural rules expressed by words as
well as by forms, The student, throughout all the first stages of his education, does not exer-
cise stimulation and release of thinking. Nor was he accustomed to research and study
depending on his own wish.

Then the student Is engrossed in the crush of the educational process, being neither deli-
vered by Arabic reference-boaks. nor aided by the urban environment he lives in. Further-
more, he is afflicted with psychic and material factors accompanied by the local limitations,
and economic and social problems that curb his ability to comprehend. digest, ruminate
and then to originate. Hence, the beginning is a crisis of thinking and lack of giving.

Besides, there emerge some weak-spirited persons who provide the student with bad
nourisnment in bad books of scientific friviality. As a result of that, his scientific character
weakens and his technical fundamentals become defective: thus putting another burden
on the educational process, and the crisis of thinking remains with the youthful blossoms,
and then moves to the higher studies and treatises on architecture and planning.

The crisis of thinking persists, and the Arab architect is drawn info the vortex of profes-
sional practice, in which he moves restlessly on, without being able to estimate its dimen-
sions. The principles of the profession dissolve in the surges of life, the theory keeps away
from reality, and the values quit the practice. And finally the architecture of today comes
out in a feeble state unsupported by either thinking or @ source, @ magazine or a book,

Foundations of learning and culture are therefore called upon to maintion the movement
of architectural writing and publication in the same way as done by Aga khan Award for
Islamic Architecture (U.S.) and World of lslamic Festival Trust (U.K.), Such a call is also
addressed to all who can afford giving both material and ideal things, to the Crganization
of lslamic Cities and Capitals, Organization of Arab Cities, Al-Faisal Charitable Foundation,
pboards of Arab book as also fo Arab and Islamic universities. Besides, the appeal is
addressed in the first place to professors of architecture, planning and arts, who are bent on
the values of learning and culiure, to give the generations fo come a little of the knowledge
they had acquired according to local experience rather than to foreign thinking: according
to their long time practice on the Arab land rather than to their collections of foreign refe-
rence - books.

Such is a sincere appeal to whoever is able to give either money or thought, until the crisis
of thinking comes to end and the lack of giving comes to nothing. so as to further the world
of Arab construction.
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