DA T A
AT

b TRk
K HLR

YUANLIN GONGCHENG CAILIAO
JIOI YINGYONG

e —Ji

RRE T

'».

: ',4"15,‘"

@ YR




b A 1A
TWMB

T MRS
& ﬁ‘“ }fﬂ

@k%z&ah’.ig
- db = .



CRAAMR TR AR R D (B 20 RIBEEEHFAER BN EBHERS, REH
VT REARBR B RP S . PERE Rk, TN, NES MEA TREA R
R, EARBILS A S TR R, BB TR R RS TR AR AR OK R TR MR
FEl AR HE K S5 B HE TR AR, B AR A3 L TR AR

A4 r]fEFE AR TR ME T, Bt BOE BN R, w3t v 4 B R e AR Ll A BB 3 AN
2%,

BEER%KE (CIP)

R TR RN/ RXEEH. 2. L.
fb2# Tk i higt, 2019. 3

(EHTREREEN

ISBN 978-7-122-33886-0

[.OME- 1I.0%-~ 0. OFMKER-EFHH
V. DTU986. 3

o E R A E B R CIP BT (2019) 58 026788 &

DU G . XF . WK
SRR X HKFIE R ERET

MR EAT: % Tl iRst (bR X FE# A 135 HEE RS 100011)

£ Rl b Bt TR/ A PR A A

% 1T. =i 4R 5 EN A A A

710mmX1000mm 1/16 EN3K 13%  F%0263 TF 2019 4E 5 AJLaTs 2 ARAE 1 WKEDRI

Wy 45 %) . 010-64518888 BEER%: 010-64518899
] #it: http: //www. cip. com. cn
FUW LA, A SRR E S, A48 bl i ST A

E #r: 49.80 T RIEFE FEELR



ChE b TREADRH R HER ) (58— hi)
=P N

FHh ZXEF

SR SRA B & FmwW KREF
FAWM FHEL IWHE HRLR
aHE



ilp

| FOREWORD |

HI

BEINARXBEHHL, HHHEE, AN IENMEEFRENXERE TESN
Bk, FREe, FEEBR, ERDTRRTFENENEREHNELE, BHRMEZE
EMREITHREE, EEXARUTFTERERMBRILE R, FRBXRARZ—RE, L
TRERMHESEREWZITEEIEERLAZMW,

LEFERME (RAXKBREZRRM) (GB/T 19766—2016) . (A EBEREH KX
SB) (GB/T 2015—2017) . (4L @A) (GB/T 5101—2017) . (L= LM OH)
) (GB/T 13545—2014) . (L @5 +/NERME) (GB/T 8239—2014) ZMBH T
TRY, KBFE—MHEXABELTHEENLEBNTE, N ABHTEIT,

APTHERIRET. RITREEBARER, T HSERRERTLAR
S %,

ABARELBRTSETHEAIHR, HABH TS ERMEXEMNNELS
ROXHFE, ERRFIR OB, BERERNLAR, BRARAODAELRH AL, AH%
RERBEREAZ, RIBTAEELTHESELE,

HE
2018. 11



‘é’l% RETS |

BEERKMELTINRNLRE, REEARRBRPEMAMEFETHESRNYT X,
BAMFETEMNEIAMAE, bRHETEHRRITESNRE, B X E MR
MEEEFMEA, TJURECEANRITHRE, AREBHNLARE, GEHEE
EIMAEXNERIRE =6,

BT EMAMEARE RN, E8ANEERUTBNERBATENME, Fit,
BMNESTIA (EMNITEMHERANAE), AEAPHNENY, EBEFHRSTE
HIBRI. RITREEAR,

APREFEEREFAECREANMNRFMREREE, REEH T DR R,
MERNBLZ, BETEEERNER. AR AEMRIRELBZRME . BMHERWL
S5AsIEMH. BERIEMH. EMERIEMH. EMKRIEME. BHKS
HKSEETREME . EMRte TEMH,

APTHEMRIEEL. RUITREEAGRER, T HSERREATIL AR
[IREEIE” SN :

AP AERELIRFSETHAAXER, HAGH THFZETRMEXENNRXLSE
ANXH, ERRTROBRH. BENENKXE, BRERGERHH#L, K88
SEIBRREAZ, BB KEFES THIFEE,

wE
2013 &£ 11 B



| Bx |

Chapter

| CONTENTS

EM TESE IR e eeeeveees e eeeensers e
1 EANRIBEABRMEI K BB AMEL cvoeerooersonsresnesionns
1 B TR AT S 4] 2 vsaves saners sasen ssvssussssonans sonans

1
12 BREMHEEAVERE

5
5
5
5
5

e o) e el e e e e e e e e e e e e e ed e e e e e A A -

6
7
7.1 ﬁﬂ]iﬁ? csececccecesasscesctsccranane
%

1.3 EMMEIMEIRFERIE R oevereeererersmneisiuiinn.
2.1 E;‘:;f:é—t;r;kli&cpaq&ﬁglﬁa esc0ecces 00000t s00css sessee sssee
2.2 EMTIEBEEHAM coreererrccicniiiiiiiiiiii.

fbab;;éj:...................................... tssesesescsscesessessesnns
. 48

. H
N = = s

10
10
10

< 1

19
20
22

e 23

24

+ 26

27

- 29
= 31

32

- 32

39

- 40

41
41
46
47
48



Chapter

ct 3

®KEE

{2273

Wit

a1

1 A—
ERHRZ

N OO oA WwN =

W ZEERECES
A#eaiE
A B R
A¥EIER B

8
8
8
8
8
8
. B
8
9
9
9
9
9
9.5 ®WAAM

a b ON =

o e Vs < i S S IS GO uts it o T I RS Qe G s S (Uit (e (R e T e

2122 #BRBE

ERBLUS B ETIRIE e eoeeveeerrernreereenesresessssssseen
91 BUIGHEEEL s mmesromesmm oo ponwti
9, 11 BB AL, wovorn vonsensaners venssanennsns vasiosssovest saszsosansne
5, 1.8 UIE BB . s sesmonsvanssomsos snmit sons ccossbitinnes
2 1.3 AT EREER sevsoramoxasasons conoes vasmasssnnss vas
2.1.4 HIEHBREMBBIRIE ooerroeeees

B AR o1 T o L
SMMAFEL  seesesivscssaccenns

asos 5O
= B9
< B9

. 60
- 60
« 61
== 63

£ 6B
s 66
- 66
eseee 67

~ 69

s 73

“esscssessesssssssssescsssesssssssssessenen 88

.10.1 HRERIMEFS K] coseeescsssonncrinarenancsecsancnenens
.10.3 BEAKEHL eeeesrercconcncnnnces ieve coerens s seiu vels
10,4 BREAAEL seeereescorennrasiaisannimnenssnsacanessascesssnanasenes
I jﬁtﬁs}zﬁ;&% B
c11.3 LTI evvesevsssssocsoscssssnanssess
12 BESISAL BB cos sosunsansassnsnnsans sasans sanasannenesasn
L1201 BREBHL sesenecsssnsanssiasessaniessrness

90

.. 90
= 91
. 92
- 94

95
95

.. 95

+ 96
s OF
= 98
* 99
o 99
+ 103

108

- 108

108
11

+ 114
- 115



Chapter

Chapter

21,5 SSTMBEEEER wrrrressesvasseonssssinssrinsusesiness
2.7 WHIEEHEL seessmanrvvsmmsessensoassernsoonsgos st aasass
2.2 BB EBUETIIER - wevessessessnons cvoarssansasssoss
2.2.2 GRCWILHIMEIF ssrrvursessenramons ssssasasnnssnssnsnnios
A R B T ko I e n————————
294 PEMMEEIEIIE ssesenssssnmorssins somns srmnss smssosawsvess

BB TIZMEL covveevrcremiin e s
**@%Iﬁ*j*#mﬁ eteseecsccercsssessse et stsssscrssne esone
| @%_B&]gg*@gﬁﬁi eveseecscsescseccscessseessseessccsssessse et sen
1. 2 @%*ﬁ*}#ﬂ’gﬁ%ﬁ eteceecscccessecesstessressrsncnne
1:3 ﬁm%*ﬁ*#ﬁm%m ctecsecsscssssscesvsscsssans
@Eﬁ'%@ﬁ%*ﬂﬁ%*j*# seesescesesecss st ssssss s sessesten it
1 ﬁm%@ﬁ%*ﬁﬁl ceccsccescesccscesscssctsssssnses e
E&i%ﬁ*j*4 eescesscecesatesss st astssstescessnrssns tennne
t@%fﬂ]ﬁ%*ﬁ*g‘_ tessstcse s cssessessses st ses e er neseessssssne
- 129
EZKTE%E*Z*# eeeeessscssecsesss s sesssesss st ssecesassssnane
ﬁﬂ]f@@*j*ﬂ_ eeeescestsessee st ses et et st ssn sesseease sessee st
EEEHABEHIE IR coeverorsrnsttsitnntniicsnnnteeccennnceenns
- 134
3.2 @%g%*j*;i sesceessscsssesessaesssseests st rsnesass e esans
3.3 ERKEIRME -

-

AMBEEME -

o o A WN

w

31 BELZEEMH -

W oW oW W W W W W W W W W W W W
N N N N N NN

EHERRATEME -
EMEBRIEHME -
1 AEBERAR -

A PrBppPp R AP

-1 BREIEMH -

1

1.3 THEIFNHTE corcercrrertniiitiiniiiiiiiiiiiiiioiiiiitiiciianan
1.4 HRAEATLMEL cocorrrsnmeiiinmiiniiconen
1.6 HERFF MBI coecocvortciniioismiieiennananasiaee
2 BEMIRRE TREL ceovecccsissscssssnnrancansonsansssssoces
2

- 116

117

e 17

117
118
118

+ 120

120
120

« '12)
+ 121

123

- 123

124
125

129

131

134

134

+ 137

+ 139
cees 139
+ 139

148
152
152
163
155

- 165



Chapter

Chapter

Chapter

)

A4.9:3 MEWBEL ~oocsnsnssasees cssmncnnncasossesssismnsssrsenonnaseossons

TF 008 - B = 7, - RN
P & LT 7 - RRRRI—————————
LEHGAAE] avecoovnsascseansnnsassensonesessnssnsssndusssvassaianes
BT e vosors envswseunnnsines wwons samwns orsmisinmodussse biRans
FREIARES L. sonsny sovsnssnnnunsns unsnns sunsns s sunas yassss dnbiea
K BE MG AAA] ovsovsssarennsos savasaaanansaassossns ssnons aveasn
TE: 2 ok B —— R S—
EELBHEL sxowencunssonsuonnoss sonsns sanans sasisna vinssnsas suvavs sesmns
BESLAFE] «nvscsmassasnanses sonsns ssomon dsasisonssnsas sinsse vanona
BEERIEBEIRE EMERUIER cooerererererersnsannnnnns
DR AL s sammv aawmston exs1vmn SuA hitniwnTno AR MR s
B ARG IR osnen sonsns eonann sanias ssnsiness snvone esmans sunoss
LA R FI R ] oocvevressansccsneccanes
oL T 7y o (R S SpUR S —
B R ssnaninienss s sas s amassna s s s

1

OR W W W NNN

1
1.

ey

a A W N

1
2

1
2

SRR SEETIEM R

. 1

o O 0 o0 0 O O o

1.

b 25

1

1

3

LHAKTIEME -

TR E -

ERBLEE TIEAL «eeoorereecnens

71

21,

1

JiceIsP 5 ST
BBEESEJE eeveees

156
157

163

- 163

163
164
164
165
165
165
165
167
168
168

+ 169

170

¢ 17

- 173
- 173
=7 R R R R PP P PP P PP PP R TP R PP
L 1.2 NP B R cecceeeereernterttnitiitiii i e st e
L2 T TREAEL ceeeercrecnnnnnnns
. 2.2 ERE e
R 2

173
175

“ 177
177
- 181
ceee 183
+ 185

- 193
+ 193
+ 193



—

NN N NN NSNS
W W W NN NN

L2 EAMBEATE AN cercrrereriniiiiiiiiiiii s
L1 BN K BAGIE  ceeeeecerceriiiiiiiiiiiiiiiiiiiitiiiiiienee
.3 BYEE. BH e

.1 EHRBHESHARX -

201

-+ 204

204
204

- 206
- 206
+ 206
- 207

- 209



Chapt_er;

E TR AR

EHTEERRRN S ERE R

1.1.1 EMRIBEREZRAMHSE

P35 A8 4 W 9 3 o T BB PR L SRR AR L KR A
PR NGHE. FRUIRE%; BMEANTM. AM. B, &R, BB, M
B4, B LH R SR SR %K, L 1.

FRHNERBRM L RS E

3 # OB " &
A+t BRABRKMIKASE
At ERE KB BEWHAEREXULEAERS
ERMH RERNKZER SEEB HRERESE
R IR BHBRBEREORE
BREEA R KR AXEBER.BARBEBRE

g TR FER FhRRE BER BRE AER FR EARS
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gk
%31 OB * &
Hpfstpr | BRMIF ATER BRBE FENREL HE EERS
B HRRE | BREREM OFRRES
EMHMNG | ZRBB. BARBRL EANRES
REMNG | PEESRES
KB NG | FEARHFAERKBEACES
BartNG  |IETM S BRI
FiER EZRHE PRIRET REAE BRERLES
BRI BEBRAT GEREAT (AT CRWAT I 3L AT 4T (BT
B 7K 47 % EREN FRKEM KRS
KB KA 5 BT Sk TSR TSk K R AT R R R
1.1.2 ERMENERMERE
1.1.2.1 #E¥R
(1) HE
MEHEEXN B LRSS T, RAKRMEERIEE., BEALMT,
p=m/V (1-D

Kb p—HHBEE, g/cm?;

g

V—T B EELXTHTRE T HER, cmd,

OB 48 36 9 SRS F AR TR R 48 R 45 1L B AE 9 A [ 4R ) S5 38 4 B R L,
WARLAE ., FERRR S, % RSEE AR MEFEILBR, Frid, B
B RERER (Vo) Ry p B BB R (V) MALBRER (Vo) B AE R,
T A4 3R A FLBR AR B /B 540 R AR E B A FF O FLBE QR B RE B i 1A 4
7o, HERH V. £2) MEHALR (54FANEEE, ARV, £5).

W7 AR B B, U AR LA CRLAR/NTF 0. 2mm), & F#REXR
FHEFF WA 2L A5 B A R R R, ARSI A, MMM HEEEBEER. T
P b 0 FH B b R4 R A R AR A R, (BREMERFEENHAL . KEEM
B, iR M. A%, —BE SR AHETTF AR R O 2 E AR, R
R4 B AR RS St PR FL B AR B 2 A, it I R G 9 R A AR A S (L

(2) RWHE R

BEZIAMBEABRRET, BLAEBEMRER I RWEE, hREBE

MAAREFERIT,
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po=m/Vy (1-2)
K p,— HHRBERERE, kg/m?;
m——M B R, kg;

Vo PORHE B RS T AR, m?,

AR ZALAPRHTE A RORE T AR U 48 Bkt i [ 1A 4 03 43 1 R 5 6 e P
P& LA Z R, Bl Vo=V +Vp, X FIIERM A bR, HAEBEEK
g R HAME RS X FAMNEARIN B a8, 2R FHHEF R E, E
FED E BT, AR} TE L FH v 5 3, DA B VR AR AR ek P L R T 5 e 1

IR AR B, B THRRETRAEMRERE, —ERErmE, FLBRE
W, WAREEM/B/DN; PORMATUEE RN SMEEKEZDAH X, FKB
%, HEBX,

(3) HEREE

BORDIR CBPIR . RDIR . 4R MBE B AHERURES T, SRR & K
HHERERE, BARAKXWT,

po=m/Vy (1-3)
K oo MEREREE, kg/m?;
m BORLAERHI BB, kg
Vo——HURLARHE A AR HEBUIR S T A, NARHERUARL, m?,
FEEFATRES, RN, MAEMAE, BEMREREE, &M
Bhzfm E e, FEMBIMERERE, BoE RSN EE, RWHEE. #
R ML R E 1-2,

MAEARAMHNDE. XUDE. BRBEMIEER

i TE/(g/em’) | RUEE/(kg/m’) | RFE/(kg/m’) | FLEEE/%
AamE 2.4~2.6 1800~ 2600 1400~ 1700(# 7 ) —
ANk 2.7~3.2 2500~2900 — 0.5~3.0
# 2.5~2.6 — 1500~ 1700 —
i LR 2.6~2.7 1600~ 1900 — 20~40
RE T IO FE 2.6~2.7 1000~ 1480 — —

(4) fLpRR

LERRZ B AAMABREEREARRETRAAERKE ., AAKAK
mF
:V() _V

P Ve

(1-4)
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FL B e ¥4 5 T 43 SRy FF AL B AN B AT FL BR A s e RS A R/ AT 4 S AL
MALAKAL =Fh . MORHFLBRF R /N FLBRARAE &% 4 R B M B P A — e,
MR FLBR R R, HiE@ILE D, MR R AR RN, RERR, JLREM
LB, SREKRZE, REBRAEEL . LR — 82 K55 E 1A R
% B AR R B R AR

(5) TR

SRR B GNE . A5 R A B 23 BRAR AR & R A A
g, BEAKXMT.

V. =V
P '=—X100%= 7
Vo = Vo

A o BORLRA BRI E B, kg/m?;

oo RCR MR HERRE B, kg/m?,

B R =R (P HHERER (D) WXHK: P+D'=1,

RS RN R M E R AR, 25 B A K/ AT B I B HORL
BHEORL Z A BT AR B . BORLRAD R, SEBREK, WEERM/N, 72/
flREE L, , ANSEERENERNERARSHERETIDEHEE
A .

(6) HELE

FLERBMENTEEYREANRE., REAKXNT .

D=V/V, (1-6)

MEMESLE (D) 5HKBEE (P) WXKR: P+D=1

FHREA 2 50 5 FLBR R AH B SR BR A M BT, AREFL B R A R /N AT A
FHA B SC R, FLBRRBKR, M2 LEBN,

() FEKMSBEKE

MRS KB RET, RE MR B REGKIEE, AR N R KRG K
%, KRR R EREBUK IR AT B K M R 48 AR R TE R RE K TR
I

LK SKESK PR, BHABWMHEL, WE 1-1 frax. EH R
K, BREME R, BKHOREIETIZL, YIS KFPRHEE fil 8 B 625 32 £
FRoAERA (HORR), 0 8/, RUMBBSHKEERE. —BIAK, 4 0<
90°mt, MRLFRE LMK, BEBKIER, MERIEFAKE; K 0>90°m, W
MERE A S WK, ANEERKIEE, AR R Rk,

(8) Wkt

W K 1 2 48 MR K R SOK A B TR . TROK R R KN ROK R RN, oK
REWMERT B, ﬁﬁiwmiﬂ%ﬂwm$

O FEEWKFE MERAERKMME, FREKIQERE S TERENE

xmo%=(piﬁ]xmo% (1-5)
Po
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1)

iz

(a) KRR (b) FKER R

11 #HNEETRE
O—WERA; V1,727 REKS

aR, AAXERNT .

m m g
W, =———— %100 (1-7)

m g
KX W, —HRBFREBRKE, X
MRERAMKRETHRRER, g;
MRETERRETHHRE, g
@ RBBAKE HEHERAKGE AN, FTRIBOK 5 B9 FR S T 8RR B AR
MESR, HARXRRMT

_(mg—my )/p x

mg

my

v= v X100 (1-8)
A Wy MR R R KR, %;
Vo T bR BAR R, em3;

px—— KB, g/cm?,

MR K A KN, ARG BB B K MR K %, T B 58 R FLBR
RMILBRFFAEA K. MR TR K s ZE S F OFLBRBRAK ., —RiMS, LB
KA, FOFLREBEE, WHEKERKRESELR; BmERFOLBEEK, WASHF
BKsr, BMEFLBRFE KR, BB AKFELE /N o, HALBRKD? AGE#H#
A BKBHE/N, FRHOEFAME, HBKE-BRRARBRKERR, X T
HUREMEL, mMMKBEL. AME, ATHEERKRELE#D 100%, —
iR R OK ERR .

(9) W

Wt RS AR IR S R P R OK A A . R KN & KRR
w~, BAEAKXWMT .

meg—my

W X 100 (1-9)

m g
X Wa—HBBEKE, X
my——MRHERBRETHEE, g;
my—MHEFRRETFTHRRE, o
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PR B K BB A9 B . WAL sk AR . AR BR BB 7E &= Kb R ok
4y, WREM SRR RERK 4, UM R K 5 SRR B4, e B S K
R AT & KR, MERESKEZIEFES KR, LR AL %KL
e, MERMEKEETFTRAKE, MERRKE, SSFBHAEREM. RIERIE
REREAR . SR A A=A ARRRER TR, MREKENELS5EERRKE
e, A,

(10) T 7K $

MOBHE B 7E M AR A/E R S ARBESR . 53 B AN 1B 35 PR AR A0 M AR I K . A4
BH A e &R R, HARXRRINT .

Kg=fw/f+ (1-10)
K Kyg—MRB R REG
fro——MRHERFAKRE T WHLERE, MPa;
fr— MHRETRRETFTHWIERE, MPa,

AR B KN WA BHER KR E R BERE R AR B, MR K BRI ,
mE—MESE TR, N REAE 0~1 ZE, ARG/, B B Rk
KMAE R R, HmKH2E. TR Kx>0.85 B4 B FR K it
KHEME, MTFEE AT RKPBOHRAT R EZSEHRA R, BAEM K g >
0. 85 WM AKMEA ¥ X FHFZHMEBIXREZLEWHH B, HEERBEAE/D
F 0. 75

(D HEt

B HREMEHETUE IR BT, MERIEBEERE RHE&EREE
R, BERBRE -EEENME, ERAESKKEMRT, BARRENELH
MR KE, BAEAKXWNT.

wWd
B s
X K—MHEHWBERE, cm/h;
W——& g A RHA K B, cm?;
d—MERHHEE, cm;
A—BEKEM, cm?;
t ——FKBFE, h;
h—#KES KL, em,

BERBULE T MEHRILE KB ERNEES, BERBEA, WA EHHTE
P,

TFRE MK, Ry ERANBEERERR. B FH2UMERIRK
. R AR MRS Dy 0 I TR AR Z B KK R Sk #f e, BL “P,” &
Ry Hioa AZM BT REAZ R KKES (MPa) 10 f51E.,

(1-1D



