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Lesson 1 Building Engineering

Text

Types of buildings A building is closely bound up with people, for it provides people
with the necessary space to work and live in.

As classified by their use, buildings are mainly of two types: industrial buildings and
civil buildings (Fig 1. 1(a), Fig 1. 1(b)). Industrial buildings are used by various facto-
ries or industrial production while civil buildings are those that are used by people for
dwelling, employment, education and other social activitiesJ,

As classified by their structural types, buildings are mainly of four types: frame struc-
tures (Fig 1. 2(a)) where a frame, or skeleton, holds up the weight and other materials
are used to close the building up; mass wall structures (Fig 1. 2(b)), where solid mate-
rials such as brick, concrete and other types of masonry are used to build heavy walls that
hold up the building; mixed bearing structure is composed of frame structure and bearing
wall supporting all the weight together; space structure formed by reinforced concrete and

steel support the loads, for example, truss structure, cable structure, shell structure etc. .

1 - column, 2 - foundation, 3 - roof truss, 4 - roof slab, 5- comner column,

6 - wind resistance column, 7 - gable wall, 8 - windows, 9 - plinth, 10 - scatter water,
11 - foundation beam, 12 - external longitudinal wall, 13 - crane beam, 14 - ground,
15 - column bracing, 16 - connecting beam, 17 - ring beam
Fig 1. 1(a) Fabricated Single-storey Industrial Factory
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1 - foundation, 2 - step, 3 - canopy, 4 - scatter water, 5 - plinth, 6 - window, 7~ basement,
8 - floor, 9 - stairs, 10 — internal longitudinal wall, 11 - internal transverse wall,
12 - partition, 13 — external wall, 14 - drainpipe, 15— water outlet,
16 - overhang eaves, 17 — roof, 18 — parapet, 19 — door
Fig 1.1(b) A Civil Building

1 - slab, 2 - main beam, 3 - filler wall

Fig 1. 2(a) Frame Structures
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1 - prefabricated slab, 2 - bearing wall, 3 - self-supporting wall
Fig 1. 2(b) Mass Wall Structure

As classified by their materials of the load-carrying frame, buildings are mainly of
types: wood structure, masonry structure, reinforced concrete structure, steel structure
and mixed structure.

Structure of buildings Considering only the engineering essentials, the structure of a
building can be defined as the assemblage of those parts which exist for the purpose of
maintaining shape and stability. Its primary purpose is to resist any loads applied to the
building and to transmit those to the ground.

Load conditions The loads can be classified with respect to their effect on the struc-
ture (static or dynamic) or with respect to their variation of intensity. loads can also be
classified with respect to some particular aspect™],

(1) Classification of loads with respect to the structural response; A distinction it
made between two types of load according to the response of the structure: (@) static
loads, which are applied to the structure without accelerations of the structure or of
structural elements; @ dynamic loads, which cause significant accelerations of the
structure.

(2) Classification of the loads with respect to the variation time of their intensity (Fig
1. 3); (DDead loads act on the structure for the whole of its life with negligible variations
of intensity; @Live loads act on the structure with instantaneous values which can be no-
ticeably different from each other; (QExceptional loads are those loads which are very un-
likely to act on the structure, such as those due to: collision, explosions, fires, earth-
quakes in non-seismic areas.

Structural members Structure of buildings is combined with various structural mem-
bers, such as beams, columns, floors, walls, trusses,

A bar that is subjected to forces acting vertically its axis is called a beam. A beam is a
typically flexural member and frequently encountered in structures. We will consider only a

few of the simplest types of beams, such as those shown in Fig 1. 4.
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(a) Dead Load (b) Wind Load (c) Snow Load
/%
(d) Repair Load (e) Wheel Pressure (f) Seismic Waves
Fig 1.3 Types of Load
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(a) Simply Supported Beam (b) Cantilever Beam
i [YV] /ﬂ/ﬂ
Sl s o s i 1
(¢) Over hanging Beam (d) Continuous Beam

Fig 1.4 Types of Beams

Columns are vertical compression members of a structural frame intended to support
the load-carrying beams. They transmit loads from the upper floors to the lower levels and
then to the soil through the foundations. We will consider a few of types of columns, such
as those shown in Fig 1. 5.

With skeleton-frame construction, exterior walls need carry no load other than their
own weight, and therefore their principal function is to keep wind and weather out of the
building—hence the name curtain wall, With mass wall structure, exterior walls need carry
vertical and horizontal load—hence the name bearing wall.

Plane truss (Fig 1. 6) is composed by a group of bars arranged in a triangle on a plane.
Under the jointed loads, the internal forces in truss structure only will be the axial stress
(tensile stress, or compressive stress)*.

Construction of buildings Construction engineering is a specialized branch of civil en-
gineering concerned with the planning, execution, and control of construction operations
for various projects. Planning consists of scheduling the work to be done and selecting the
most suitable construction methods and equipment for the project. Execution requires the
timely mobilization of all drawings, layouts, and materials on the job to prevent delays to
the work. Control consists analyzing progress and cost to ensure that the project will be

done on schedule and within the estimated cost!!.
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(a) Tied Column (b) Spiral Column

1 - transverse ties stirrup, 2 - longitudinal steel bar, 3 - spiral stirrup

idth
Wi

top flange

web

depth

lower flange

(c) H-rolled Shape Column (d) Welded Round Tube Column (e) Square Tube Column

Fig 1.5 Types of Columns

VAVAVEE =N

(a) Parallel Truss (b) Nonparallel Truss

Fig 1.6 Plane Truss

Construction operations are generally classified according to specialized fields. These
include preparation of the project site, earthmoving, foundation treatment, construction of
load-carrying frame and electrical and mechanical installations. However, the relative im-

portance of each field is not the same in all cases.

New Words and Phrases

1. classify %k
2. dwell JBE
3. frame HES
4, masonry ik
5. truss Mg
6. shell Frfk
7. cable BER
8. stability e
9. intensity %




R TR() ThikiE

10. dead load KRAFIER(ERE)

11. live load A AR FFER (FERTE)

12. collision Rlf

13. explosion BYE

14. earthquake HE

15. seismic HER

16. flexural TR

17, axis 5 5] 19

18. beam 7

19. column =

20. floor BEAR

21, stirrup B

22. spiral SRBERZ B9

23. exterior wall Aphk

24. curtain wall s

25. bearing wall RERE

26. triangle =f¥

27. internal force N H

28. tensile stress PN H

29, compressive stress R f7

30. execution SCHE

31. layout e
Notes

(1] Industrial buildings are used by various factories or industrial production while
civil buildings are those that are used by people for dwelling, employment, education and
other social activities.

TWEBRATE&M I RITE>, MRABRNEHEREAMIAUEE. T, #
B R T A STE ST .

[2] Considering only the engineering essentials, the structure of a building can be
defined as the assemblage of those parts which exist for the purpose of maintaining shape
and stability. Its primary purpose is to resist any loads applied to the building and to trans-

mit those to the ground.
B E SOV RS RMBRE N HRENEAM A G, HEAHRWE
BHAEAERTY SR EIFEEERmE L.

[3] The loads can be classified with respect to their effect on the structure (static or
dynamic) or with respect to their variation of intensity. Loads can also be classified with
respect to some particular aspect.

FIRFT LURB IS W R (BRSNS EH) BB RE IS EE#HT S
%, BT LRE-HEENTRBTHE,
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[4] Plane Truss is composed by a group of bars arranged in a triangle on a plane. Un-
der the jointed loads, the internal forces in truss structure only will be the axial stress
(tensile stress, or compressive stress).

FEHTRREHHFIE— N E LW —H AR RS, SRIEREWEGT
Rb, HfFeh B A #he B (RN B T)

[5] Construction operations are generally classified according to specialized fields.
These include preparation of the project site, earthmoving, foundation treatment, con-
struction of load-carrying frame and electrical and mechanical installations. However, the

relative importance of each field is not the same in all cases.
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