LB HRERE ARG R




ILESRAEH
€ b ¥k i

e¥E BXE KFE B

1L 35 B % 8 R 1 I A



TRSRARA
T W RIE
SEEBEXWKFE R

LHMEHRBEHHE
AR LEEART WHHFEDRT DR

A TRTA1002 & % 1/32  BR% 8.25 ¥ 175,000
1085 710 R LAR 1985 4 10 AR 1 KETBA
3 1—7,480 13

5%, 15196 « 171 E4rs 1,56 &
RIImE +wx

v



'-ﬂf’ "

®

2l -3 4

A =

LnBAEHNEE CHEEFRAETI SN -RRBAEL
BRI EELRABERIAANFLITTE, BRHLHE
A= +FH, FHEREEM R X —FZT4E .20
FRANG £, NXERNTHERFT, FEABUME
HOLERWEEREL, AFIBBRRARRASFREWE
Ak, EXBTEREEZE, RH#—FPRBEEIBOH B
XEFLHANGES. FRERNBRTEAILERAZSR
Y HEKAM,

AP M THEEEEHEIH, AH) 2, AEBRE
BAEMBIE EIE RGRELEN A8, IR
ME, TENE, A%, RAATIHRRE F £ ¥ H, #
HEEHBEIHENFT, 2 ABREXESBE, FEMA
AR, ALERAEB X, WHETHIREHEHM, B0
BERINFHMREEMH, FAFTEIEFRERECHF T
BHRPEAREHEY,

AHTEIREFRR LI AERFLHHA R 8 F W
B, BT EAFELETHENEE TS, TRRRARENR
BEELEZHERINHEBES.

AEEEABMERER, BABRIAH#FTTRENE
%, EEAE—RFT. TEFZA, XBHRFHFE,

HEAARMRETIEEIRSBRAEAYZ 2B 0%
EIRLTTREES, AR THFR, EXIFREKEA

1



KB T, AR T HOW AR,

19854F 4 AT R TER ALER

. “‘\ "

1]



CONTENTS

N B X
- 1. Loads on Structures............coceecvvviervarneens (1)
PRI T &by LA
2. What is Concrete?..............coevviiiieneianeeenns (7)
fr AR REE L
3. Stressand Strain. ... (11)
R J3 40 R AR
4. Elasticity ............cocooviiiiiiiianiininnenenn, (16)
Pk
5. Hooke’s Law ..., (20)
T SE
6. Physical Properties of Concrete ............... (25)
. R WY
7. The Properties of Steel and Concrete ......... (28)
\} SRR L R
8. The Process of Structural Design............... (32)
¥R R Y
9. Design and Analysis of Beams .................. (37)
BRI 4
10. Beam SUPPOrtS ....oooovriiiiiiiiniinninan (43)
i
1i. The Function of Foundations ..................... (53

WA



12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

24,

The Euler Formula for A Pin-Ended

Column..........ccovvvviiiiiiiiini e e, (57)
BEAE R DA R

Engineering Materials ...................... (65)
TR

Force Method of Amalysis ........................ (73)
ik Lol it

Tension, Compression and Shear ............... (81)
Hrfh, EEERBTE

Basic Concepts of Reinforced Concrete ......... (85)
WA A

The Uses of Steel in Reinforced Concrete
MRS WA %

The Development of Prestressed Concrete ... (96)
7 TR EE - I BRI
The Design Approach ..........coooviiviininnnnnn, (103,
BT 8
Basic Assumptions of Theory for Flexural
Strength..........ooovviieiiiiiiieni (111)
THMEARNELRBRE
Design for Seismic Loading ..................... (119)
WREHRER THE Ay Bt
High-Rise Building ............c....cooiiinnn, (127)
153 8
. Plasticty in Reinforced Concrete ............... {(135)

WAR A
Computer Analysis and Design of

SEPUCLUTES .. vvviveiinernirerieiviesieeeneeneeanens o (144)



SR B AL BT R BT

25. SHPOTMS .. .coivviieiiiiiiiiiiie e (150)
B IR

26. Load Characteristics .................ccoeeevennnn. {159)
B

27. Roof-Truss Analysis ...........c..ccoveineiennen. (164)
BRMT

28. Interaction Between Soil and Pile ......... (171)
b A R E B

29. Differential Leveling .............c...ccoeevvnnninin (176)
KERR

30. Shear-Wall Action ..........ccoiiviviininiiniiniinnne (187)
W i tE R

31. The Finite Element Concept ..................... (196)
ARTEE

32. Welded Connections ..........co.eovvevvvienenenennns (201)
HEER

33. Introduction ...........coiiiienniiiiiiiiieeeeen (209)
i

34. Economics of Prestressed Concrete
Structures.............ocvvviniiiiiiiii (220)
Bipe 1R G L SR NB T

35. An Introduction to Mechanics .................. (231)
h#F
Vocabulary ..., (243)



e\

Lesson 1

Loads on Structures

Houses, apartment buildings, factories, theaters, sta-
diums, warehouses, bridges, and dams are some of a wide
variety of structures. What loads act on these structures
during their lifetime?

Pead Load

Vertical load due to the weight of a structure itself
(such as walls, floors, and roofs) and other bodies per-
manently attached to it during the entire life of a structure
is called the dead load.

We calculate the dead lead of a structural element by
muitiplying its volume by the weight per unit volume, or
the unit weight of its material. Let the volume of the
clement be ¥V and the unit weight of its material y; then
the dead load IV s given by

W=y
Volume V is measured in cubic feet (ft®) or cubic
meters (m*); the units of unit weight are pounds per
cubic foot (1b/it®) or newtons per cubic meter (N/m?).

Thus tie dimension of ¥ is Ibs or ncwions:



Unit weights of some basic construction materials are
given in Table A-1 (see Appendix).

Live Load

In addition to their dead load, structures support the
loads due to their use and occupancy. These include the
weight of furniture and people in houses, apartments,
schools, and offices; the weight of goods in warehouses; the
weight of vehicles on bridges; water flowing in the aqueduct;
and so on. Such load is called the live load. Live loads on
buildings according to their use or occupancy are given in
building codes. Data found in the Uniform Building Code
represent observations, measurements, and experience
accumulated through many decades, justified by and
checked against theoretical calculations.

Table A-2 shows the distributed and concentrated live
loads on structures given by the Uniform Building Code
which are to be used in design.® For example, the weight
of furniture and people in a room of a residential building is
represented by a continuous load uniformly distributed
over the entire area of the room and equal® to 40 pounds
per square foot (40 Ib/ft*) or 1.92 kilonewtons per square
meter (1.92 kN/m?). This means that whatever the random
accumulation of furniture, appliances, and people may be,
its effect on the structure need not be larger than that of
40 1b on each square foot of the floor area® .
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Forces of Nature

A third important group of loads on structures are
forces of nature, such as snow, wind, and earthquake. For
example, the magnitude of the snow load on roofs depends
on the geographic location of the building and the pitch and
the shape of the roof. The snow load given in the codes is
always considered to act on the horizontal projection of the
roof surface rather than on the inclined surface itself. For
any pitch smaller than 20°, it can be taken as a constant,
basic snow load. However, for a pitch larger than 20°, the
snow load can be proportionally reduced, since the steeper
the slope of the roof'is, the harder it is for snow to accumulate
on it. For roofs with a pitch larger than 60°,the effect of the
snow load on the roof 1s almost negligible. The basic snow
load in the United States varies from 5 1b/ft2(0.24 kN/m?)
in some southern states to 80 1b/ft?> (3.85 kN/m?) in the
northeastern corner of New England. The values of the
basic snow load may be found in snow maps. For each
degree of pitch over 20°, basic snow loads in excess of 20
Ib/ft* (0.96 kN/m?) may be reduced by a value Rs deter-
mined by the following formula

‘where Rs is the snow load reduction in pounds per square
. . w .

foot per degree of pitch over 20° and § is thc basic snow

load in pounds per square foot.



Notes

® P EERF IR, which 3§ loads,
@ equal F1 distributed 3£%Y, ¥ &M load
@ its effect 3% the random accumulation of furniture, appliances, and

people #y effect; that 3§ effect,

New Words and Expressions

vertical ['va:tikal] a. FEHE
permanently ['po:moanantli] ad. X (F)AH
multiply {"maltiplai] v. £

measure [‘'meza] =n,;o0. B2E; ME
cubic ["kju:bik} =. i
dimension [d(a)i'menfon] n. B4
appendix [o'pendiks] n. g d
support [sa'post] ot.in. i, T

goods [gude] n. ¥ Tk

vehicle ['vi:ikl] n.  %#i#; ZBEILE

aqueduct [‘®kwidakt] n. g, P

Uniform Building Code 4:—RBRERHE
accumulate  [o'kju:mjuleit] v. FR

justify [dgastifai] of LB ETE LM, WY HEE
distribute  [dis'tribju:t] ot. 415

concentrate ['konsentreit] v.

residential [rezi‘denfol] o. {FEH),BEHER
random [‘rendom] a. BEHLEY; BREL; EEK
appilance [o'plaions] n. $EH,; 3EE, ((Fs HBK
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earthquake ['o:6kweik] n.  HiFE

magnitude  ["mzxgnigw:d] o FF; R %%
geographic [dziogrefik] a. S B KK
pitch [pitf) n. &4E; #EEs FE

horizontal [hori"zontl] e.  JKIE); B
projection  [pro‘dsekfon] n. #

incline [inklain} o. i)y ff--- -4
proporticnally [pro'po:fnoli} ad. R HIY H
negligible ['neglidzabll e Rl #); wW[ZMK
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Lesson 2

What is Concrete?

Concrete is a mixture of sand, crushed rock or gravel,
and cement. After these ingredients have been thoroughly
mixed, water is added in the proper proportion to give a
mixture of the correct consistency. When concrete has been
placed after mixing, it hardens into a dense rocklike mass
of great strength.

The sand and crushed stone or gravel used in concrete
are known as aggregates; sand is further classified as fine
aggregate and the crushed stone or gravel as coarse aggre-
gate. The fine aggregate is of varying sizes so that the
smaller particles tend to fill the spaces (voids) between the
larger particles. For the same reason, the coarse aggregate
also is composed of varying sizes. When the fine and coarse
aggregates are mixed tegether, the fine aggregate tends to
fill the small voids between the smaller pieces of the coarse
aggregate. This results in a dense, solid mass.

Water added to a mixture of fine aggregate and cement
reacts with the cement to form what is called a cement
paste. As it ismixed, either by hand or by machine,the cement
paste forms a coating on all particles and pieces of the
aggregate. When the mixture has been placed as, for exam-
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ple, for a sidewalk or structural part, a chemical reaction
takes place in the cement paste which causes it to harden.®
This hardening process binds all of the aggregates together,
forming a permanent and dense mass which is known as
concrete.

Fig. 2-1 shows a piece of concrete which has been
sawed in half. As is characteristic of gocd concrete, the
particles and pieces of aggregate are held together by the
hardened cement paste.®

Fig.2-1 Photograph of a Piece of Concrete Which.Has Been
Sawed in Two to Show How the Fine and Coarse Aggregates
Combine to Form a Solid Mass.

Notes
@ which # chemical reaction; it ¥ cement paste,
@ As EXRANH, KRB, ERENTPRAAELE,
New Words and Expressions

mix ['miks] et {BE; $E#E

mixwure [‘miks¢fo] n. REY
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sand [send] n. B

crush [kraf] ot ¥ F; PR

gravel [‘grevol]l n. BRA

ingredient [in‘gri:diont] n. R4y BE
consistency [kon'sistansi] n.  PIHEE; BFizhik
harden [ha:dn] = FH{k

aggregate [‘mgrigeit] n.  §¥; £5
coarse [ko:is] a. ¥HRAY

tend [tend] vt. #1y

void [void] n.  Z3fa); (%

cement paste [si'ment peist] KIBEH
saw [so:] ot. &%

react [rizekt] v. BEMN
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