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Chapter 1 Basic Properties of Building Materials
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Section 1  The Physical Properties of Building Materials

—. BHHBRINERYIEM G The basic physical properties of Building Materials
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Fig. 1-1 Schematic diagram Fig. 1-2 Types of the pore in the grain

of bulk volume testing
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1. FL % & Porosity
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(&) M6 E 5 #8555 £ Compactness and relative density of materials

1. Ky E 52 Compactness of materials
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A Dy —HORA R AR, B EESER 0. 7~0. 75, — Bt HHIAL 0. 65~0. 7;
P — BB RN T B 2 R SR I E B 25 B s —JAE 2000~284 5
ﬂm — HORLRE AR S22 T LIS A9 B AR RS I 5 923 B 5
P — HORAMRHE SR B 28 500 RS e S RN S Y 25 B
FERE T BRSO T Tt T, X 32 A BT I Y T B SR
HABF AN
o = o Do D,o0, -9
G359 Ry HORE R B A HICER 25 1 i S HE R, (TR0 TR0 19T HEBU
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PR IE . RO E . HEBURE . FLBR s BRSSP RE . T AR -5 1
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:_litq:' ,061 N ‘O/m

F1-1 BERAMMNEE. RUTE. ERBERILER
Tab. 1-1 The density, apparent desity, bulk density and porosity of commonly used materials
R PR W p (g/cm®) FWERE oo (kg/m®) HeRUBE o0 (kg/m®) TLBRE P (%)
B 7.85 7850 0
ViAsE = 2.70~3. 00 2500~2900 0.5~1.0
VoY=t 2. 40~2. 60 1800~2600 0.6~3.0
WA CaRE) 2. 60 1400~1700
fib 2. 60 2500~2600 1400~1700 35~40 (ZPRF)
Hi 1 2. 60 1600~1800
K e 2.80~3.10 1200~1300 50~55 (ZFBRAR)
T im TR EE 1 2300~2500 5~20
P TR+ 2200~2400 26
Hr3E K 2.50~2.70 1600~1900 20~40
b Y 1 2.50~2. 70 1000~1400 50~60
/N 1.55~1. 60 400~800 55~75
IIRIBE 20~50 98

—. MRlE5kEB R Properties related to water of materials

A AR i AR rh 22 o AR K i, NPk, MREL. ERAE. R
TAETR AL B2 2 BK ERT . AR B AR R T 5 KR IR USR], X #p kL
FEEm AR ANE T . AT B IR S 52 BK MR sl PR . A B A RS K
FE Al 5 B9 A SR

(—) #Ha4 5% K5 1 K Hydrophilic and hydrophobic nature of materials

1. 3 7k M Hydrophilic nature

FHBHRERACIEIR AP BTAR A K e . Bk MM BT AR BR S ok MR RE, G . s
M. REEE . BORRAEK MRS K TFHER IR TR T ABINET,
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2. [ 7k M Hydrophobic nature

MBS BE MK IE R A PR SRR A G K o EL A8 i b M BT A A RLRR SR K At s o i
Wit . WRAE . ORI RS K FIES 1IN TR T ASGMNE T, H
TR K A — B S 1 K PR A R
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E// S A A ',%
()RR MRS B
@
| e %
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Fig. 1-3 Schematic diagram of Fig. 1-4 Schematic diagram of
wetting of materials capillarity of materials

AR K PE SRR PE T FHIEIR A 0 R U], YAPRHS Kby . fEAPRE, K, =
AHAYSE f AL VRIS KT R T B DD 4e s D04 5 AL Y A 422 fi T %) e A R R T 4 0. 0
/N, RAMELZBOKIEE . SRR, 2ER A 0<<O0°HT, XFhATRIER R SRR A RE, A
1-3 () Fizns MM 0=>90°m . XMARFR AN KRB, E1-3 (b fis. Kid
TESEARK VR BER T AT DU AR 50T, HoBiE PR B A0 VE T B 3R K AR BN ER . K AE
PR R R TN BES -, T HK P AN REB AR R BANE . XFMIE WA 1-4 PR,

(=) M #8998 KM 5 98 8 # The water absorption and moisture absorption of materials

1. %% /K £ Water absorption

BHEZ A K I ISOK B RE IR AT OK M, BT oK R &R, 1

m —m

W, =

X W, — MR R IROK R, Y0
m —— MRS T R, g 8 ke
my —— MR AR AR TR TR, g 3 ke,

AR K A o] DLHAR IR KR W, 7R, RV EHI A K BB 5 4R A SRR S AR
%, SRERKRERA W, = 0.W. /oo « (HIEH WK RLATE R BK R,

ARHIR K R IG H FZERH T A RS B (0 57K M 508K v B S FLBUR K/ NFRHE AT
WUIRFR . XKV R, LB, WK, (HEEH LUK ARG 3, R
TFERYALEE . KA G Wil AR B 5 R BT 28 ST A e @ i I L LB AR, oK R A 4
SR o ABTR]—MA B IR K 3 R — A [ BE . AnxE TR oK 3, B SR AL A
0.1%6~0. 70, EimIREE LN 200~300, WA H L 10070,

2. "% 38 M Moisture absorption

PRS2 T I SOK 73 O PE SRR AR IR R T 3 K SRR, ]l

% 100% (1-10)

m



B—F EHRMBNEAMR 9

my, —m

W, = X 100% (1-1D

K Wy, — MR E KRR, 20
my, —MBFE KA B, g 51 ke
MEHTERRS T R B . g 55 ke,

RS, AR &K 2R BRI B A A OB AR A YA TR i A Rk Ak
ARSI A 28 S, RS RCZS S K Ay ARSI AR FE 3 TR 1 25 b s, i
IR e ) s W (1 v = N ULV RRT S RN S = /% = 110 5 W oM SR TE &0 Y 95307 AT
FESRAES s WORHS 23 S0 B2 IR B e 1) 5 AR R A A 5K 38, — e K MR i kL
AR Z AR, PSR R, EAESA TR EAR R,

— R, WA R KR A K38 2 XA R PR A AR, AR K SO o
s, KRR, PRAARIE, SREERBTURIEREAR, daPEReAE 2, X TR ARFIE N, B
o, WIVEARTT AR S KR & TR &K, TR S RS2 . (B85
TR AR W e BRI A, B8 oK SR AR MoK A HEAE Y

(=) M4 st The water resistance of materials

PERHCIIZE K E T S AR, L Bt g S5 R M T B R i A, ARk i 7K
LG Y e N K7 N v =

m

K - (1-12)
fd

A K, — MR 25
fo — BPRHEROK AR ZS T W58 B, MPa;
fao — MBHETERIRET 58, MPa,

MR RE RN RR M RHERR KRR G R FEREAR AR . AR Bfk RN, 3R
SRR G SR TR 2, WK MEE2E, BT K, o/ M BB BB AR YR . AR K
M F 3 25 2 U TE K T S R AR R FLBR A OC, nZh H 8L RECh 0, & JE ik
FHCON 1. @ HE A REOT 0. 85 WA BRI K PEAT #2884 T 7K v B30 1 21 455 v
R E LN, HARH K, AEART 0. 85~0. 90; ZWNEREB R ELE M, H K WARE/NT
0. 70~0. 85, AbTTHEFREE AT BT IR R 3 ik R %K

(v9) #4495 The impermeability of materials

MBHIRPUE 1 KB B A PiE ., HBEREK Fon. e F1HE

_ Qd .
K = A (1-13)

K K—MEBBIERE. cm/h 5 mm/s;

Q—¥BiBEKE, cm’ o mm’;

d —MRHAAHRE, cm 8 mm;

A—F/KHEM, cm® B mm’;

t BIKEE], hEy s;

H—#oK &Kk, cm 5 mm,

BB RN, WERRMEPB YL . PR, BiKMR, mindE . W, E

IREEL . BLAEMEL B HBIE RPN B,




10 2 R oM o#

MR PTB R T PSR W R, bR, IREE L EME (S WEHTEH AT,
BB SERIINHYBYE, SRR, IR R TB e s

MR IR 5 6B SE K P AL S LB IE A BV e R . KM R T8
HHALAE A ) TR BB E . 4aXT 8 SEA AR S B 35 AT FLBR RN A FLBR Ak, AT IA R
FEANZEKI) s SARKALE AT DAL A B 58K, I PTE i 2s s BA9/MLE
WL, FLBRBEZ oKW, Ko NG EHhBE, Hyushiss, iy Aok TEmy
JIt A AL R 32 20K T T E R B BT — @ Pts e, X TRk R N ZER A s s
s ANER M. MRS AL RS SR, R Thiste, e mE N 2R R A R 47
HA B

(F) #MH#e93% P The frost resistance of materials

MEHEBOK AR . RBZZ ZWRURRIE IR, Ho58 B T 0 1 2 B AR A 1
REFR A BHOPTIRTE . MR BT PR G Frn R . Fn FoR DR R R AR e
DA TRAE IR S HR AR AN 5 Yo olsR RN T 25 200, FTRBZE3Z I i K%k
RIEFRRECH n ¥, 1 F50, F100 4%, PudR SR, MO PTaR ki

— W FRA BRI — 25 C R N RS 5, FHAE 20°C K Ak, XA — A it R
R— IR GRS . MR Z R REAME S, R IRV, . e, AR ERUR,
5o P AKE 2 /N o UK RA AL B B TRV P S 22 th A RLFL IR S B K 25 K, R BRU Ak it 5 | ke
). KEEVKEHATRZIE A 9%, MM BHLER R FEm K, JEHsl g vk, [ RMATZIK, 7
FLBR PR = A AR R B UK g . AH B AN RESZ BIFIN 15 MoKELAEt . SOEMAT AR, &
TR ERAETE . HAR BT REZ BRI ), St 2GR . MEMS Sl BIBR . UKk
FEITH RN BB E RS B TR B AL IR R 7K AR RN RR B K B A IE BB T AR A RHR
fie, SREERAC, PERFLBRIEA N 7 K 0 B A FLBR SRR LB, 0 280 — R a2 JLIR i R
fl, ROATSEOMORMBEIR . 8 BE B A IR A e Bl B O R 2 Gk

ProRME RAFRIAEE, X THGBOREE AR, TR AR S BIME - M Re R, I, $it
RIS AR R S 78 RIS AR — D885 . XERPRMTAR MR 2R, L TRRZ0 . 254 8R 0. B
AbIRSEE . R SR SR SR S N . A TR B HL IX (SN SRY) . BICOKEAERT . (HRHK
B WL L . HERSWEN, SRR TARMET FS0 MPTiRtE 2k, s
BN RAR TR TR AT A iR M 2K

=. MR EHE X R Properties related to heat of materials

MRS A SR i B SEA B A . BT IS IR AR AE

(—) ##64 -5 The thermal conduction of materials

MEME SRR TP AR SR, HOONL AR Fon, IR BESUE
GFREEN Im B RN, SRR A AR 220 1K (E°C) i, AE S s R] P 38 2k 50 A7 T
G, HARXER N

_ Qo .
A S AT, =T (1-14

Aol 2 FHREMC W/ (m - K
Q—REHE T
o BHRHEIE. m;



A

E—F BEAMBNELRMR 1

A—PEFHH, m*;
t —HAEFE A, h;
T, =T, — MEPImREZE, KT,

MR SR BRI, WA R 240 P PR SR 4. SR Ll 8 R R IR BUN T 0. 23W/
(m « K) BYMBIFR DB L, Sk e e R AR 2 ARk S 3 e T HoAk 2
R, S5 2 BUR S ALBRARAE . 3 KR I SR L

X R FP A RLZ M S A ) FEZE R A FLBRR . FLBRARAE B 3ok 3, BRI AL Bt 3 b
K, FREEEN; (HEAHKMERSLBR . SREFOEK: BAM/NE AR, S
AEBIN: MEHLB T A AR, RRRBHZBR K., HESTN BRI A=
0.023W/ (m+ K>, /KEFHMARA=0.58W/ (m « K>, EFHESK 20 5, WKEFHEEK
A=2.33W/ (m -« K), EFEESN 80 £, FrLlYprkH &K a8 Konf, H 3kt AH
o, EMRHLBR R KT IRES LK, AR SRR B R, IR Z 8 . 3208 ™

SO, SR AT A TR O PR R e} it T AR 3 R S K R SRR, R 2
BRI T PR BOA 23 Bl I B 1) TR i
(=) ## e #8525 b # & The heat capacity and specific heat of materials
WRLSZ ST SR, A A A RE I RO PR R A i . nT T R
Q=on(T, =T (1-15)
Krh Q— MBI E I A, T

m —— MBI BT, g5
T, — T, — MARZHRSB AT EMEZE, KE'C;

POBH LIS, WRRIAE I R 5L, WIFRIE, 1/ (g« K 5]/ (g« C),

MR Y B SORAE B 1g MpPRE, MiREETHE GBI 1K (3°C) mpr
Wi (EUBEO A, AR

c

L Q _
¢ m(T, —T,) (1-16)

APPSR E LR (1-15),

AR S AR AR B RE D R/ N B . R [RIRE R USR], RV R ] —
PR BTSRRI WA, ki LS 4. 186]/ (g« KD, 450K L
W2 2.093]/ (g« K)o B FATRHY LL VA /N TOK A9 LU A, 507K R IR BRI AR B R Y
EL

FEBERR P ARG B AR, A R AR R R AR A R R ) R
o MERHIRRE R, XHRFFE I N TRIR B RR e A AR R B E ] . SR BUNATRL, F4
AGWAL NS . I, Bt b ORI B8 A b R 7 S PR LV R (AR R0
M AREUNIPIEL, 05 T3 S R B RS 28 MR RS T 0. JURR R DLt
B SRR B LR LR 1- 2,

(=) #4848 E % B The thermal deformation of materials
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Tab. 1-2  The specific heat, heat conductivity and linear thermal expansion coefficient of several materials
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Section 2 Basic Mechanic Properties of Materials
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Tab.1-3 The strengh of several commonly used materials
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