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This text was written originally by Mr. Shan Somayaji of California Polytechnic StateUniversity in San Luis Obispo
and published by Prentice Hall, USA. Higher Education Pressof China would offer Chinese students some texts
written in English to spread their knowl-edge. This book is recommended because it is a very practical text for the
students in the junioryear. The text is rewritten based on the standards and practice in China.Although a great deal
of care is taken to see that the details are current, noncontroversial,and free of error, it is natural to expect errors
and omissions due to the vastness in scope andbreadth of this material. The author would be very grateful if these
are brought to his notice atthe following address:School of Civil EngineeringTsinghua UniversityBeijing 100084 The
author also wishes to acknowledge the valuable contributions of Prof. Wang Lijiu ofDalian University of
Technology, whose insightful comments in reviewing this manuscript aregreatly appreciated.

Page 2



000 0O, tushu007.com
<OQO00d0O0mn>>

goon

ooooobog@z2o)yooo)yoooooobo* obobooooor ooooboo
gobbobbbuoogooobbbobbuoooogobbobbooooooobobbooog
gobbobbbuoggogobobobbuodoogobobobbooooooobos bougg
gooo” obodadgd

“hOobuogogoo bbbbuooogon
lggobobobobboodoogobobbbodoooobobobbbuooooon
ijgduoooobobuoooooubbobboooooobbobbooooooobLboobo
gooboobboogoooon
poudooooboooobboooooobobooboooooooobobbbooooooo

gooobobobboogoooon

Page 3



000004, tushu007.com
<OQO00d0O0mn>>

goon

000000 00000000000 (Shan Somayaji)

Page 4



000 0O, tushu007.com
<OO00Ogdods>>

good

i boni1bgooo0——>o00o0bbl1l20boobu43pogoooosr3ioogonod
0713200111330 0121340 0000001614000 00191500210 023020 0024210
gibbze11000000000002120000002721300000027220000
003022100 0000312220 000000362230 0000003722400 00000382250
o043 046030 DD DOOOuugU4rdinb43iiudggooonodrdiz2zuogoad
(0483200503210 0000005132200 000005%23.300000543.3.1000 0543320
000563330 0583340 0000583350000 0593.40000603.4.100603.4.200613.50
gobbobesssidudopopboooesss2uddpobonboidoouonboesss3tddn
grosebbbDOOdr7selbibonO7a3e200 000007636300 77370000000
0833.7.10000843.7.20000923.7.30000933.7400-000000000943.75000973.7.6
001063.7.7001073.80 00107381 0-00001083.8200 0001093830 000110384000
0110390 00000001123901 000001133920 0000001153100 0 01203101000
00120310200 00000000012:3110000001303.11100000130811200000
goobb0b013131130000000133311400001331150000000001373.1200
0000139312100 0001393.1220 1014131230 00141312400 00 0 1423.12500 0 0
014331260 00000000000 0O14400144040 DO 0046410000 149%4110000
00001504120 0001534.130000153414000001542000000001574210
0001584220 0000000159423000000016242400163430 00001640 [0 16801 5
00016951 00000169%5.2000001703 0000000171531 0001725320000
0173540000 01755.41001755420 017755000000 17755100000179%5.60 000
U0O0D01805.70 00 01845.7.1 00 0J 1J1865.7.2 10 1 11 1885.7.3 LJ [J [0 [0 1905.8 I [J 192010 11 19301 600 [J
gobobobobooog1se1ddddnnbn1ees2l 0197630 000197631000 0199.320 00
(0199633000 U0000DO2006.40 000 0 2016.4.1 0 [J2016.4.2 11 11 2046.4.3 J [J [ 2046.4.4 1 U
0 [02056.4.500 00 102056.4.6 00000 0205.470 00002066480 0000208650000
(20865100 00002096520 0000002116530 0000002126.60 0000 2136.6.101
21466200 0000002166, 700 MO DO2186.7.10 00000 0O 2196.7.210 U U 2216.8 U U 2226.9
U02240 02290 70 0023071 00000231720 0234730 00023674000 0239750
024276 0 00O 0O 0O 2440 00 246

Page 5



000 0O, tushu007.com
<OO00Ogdods>>

good

(0 O O The most significant requirement of a material used in civil engineering projects [1 such asroads, buildings,
dams, foundations, bridges, and power plantsl] is that it be able to carry thedesign loads. In other words, the
material should have adequate strength. Concrete used as afoundation slab should be able to carry the load from
the superstructure and pass it on to theground below safely and without causing settlement; a wood beam
supporting a timber floorshould be strong enough to transfer the floor loads to the supporting walls; the masonry of
agravity dam should possess satisfactory compressive strength; and so on.As explained, however, strength is a
generic term that means different things in differentapplications. Lumber used as a floor joist or signpost must
command high bending strength,but when used as a pile must have significant compressive strength. However, no
matter howthe loads are applied, all materials of construction are required to carry them safely.In addition to
strength, materials are required to satisfy serviceability requirements, suchas deformation limits, durability aspects,
constraints on performance, and adaptability. Typi-cally, serviceability implies satisfactory performance at all times.
Recorded data on past per-formance, laboratory test results, and established practices will help to assess the
serviceabili-ty aspects of a material.In general, a material should be able to satisfy nearly all functional aspects
pertaining to aspecific job. For example, a material whose surface is slick and slippery when moist is a poorchoice
for paving roads; a mortar that loses its binding property and crumbles with time is nota good choice for the
construction of masonry walls; lumber that deteriorates from moisture oris susceptible to termite attack cannot be
used in an exposed setting. When using varieties ofmaterials in the same project the effects of the combination of
two or materials on the durabili-tv of the structure cannot be ignored, especially in assessing the long-term
performance.
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