UDC

A N R 36 A B AT Ml AR TB

TB 10121 — 2007
P J 721-2007

B ER BEIE 3% B W SRR

Technical code for monitoring measurement

of railway tunnel

www.fdcew.com

2007-07-18 KA 2007-07-18 L)

e N\ R IE N E B &R Y, it



T E A R IR E AT i #E

BB ER RN ARARE

Technical code for monitoring measurement
of railway tunnel

TB 10121-2007
J 721-2007

g Bk B T RE A TR ST A
FEAESR ] Hp A N R SR [ R 5
AT H 1:2007 457 18 H

www.fdcew.com

L = I S = RS TG i

2007 4 » Jb T



e N B AT Wb AR
REERRE BB AME
TB 10121-2007
J 721-2007
-
v (R B AR A R R AT
(100054, Jbxntm E X A4 %218 8 5)
b 55T T 20 ER R T Ep
JFA<:850 mm x 1 168 mm  1/32 EJ5K:1. 75 F #:43 T ¥
2007 4F 8 A8 1 kK 2007 4E 8 H &5 1 X il
45— 15515113 » 2618 5E #:9. 00 JG
B H =2 R
JUTE S Bk TG W BB, A s I, B0, BT, AR AT U
Bt & HLUE % (021) 73170, T1(010) 51873172

R #1  HE http;//www. tdpress. Com



KT KA R R N B R 10 IE &0
Bk % [2007) 138 5
WRA (BB EME M ARMEY (TB 10 121-2007 ) ,H KM H
i it 17 .
AR E BRI SR A R, BB CREEORESUHERT .
T YRR A A2 R R AT .

H e N\ IR B 238 58
— 00 BHELEH+HH

www.fdcew.com



fra s
&
i}

AR B AR R 2 AR kT A COC T g i 2006 4 B % LR A v A v o
RGBT a) (B R (2005) 1026 5 ) 11 2R 4 6l 1 .

AR B AR G e R b, N R R A T R Bk R B R
FEA I W I, A I A5 T P AR R A OK & 0 R R
T ZAERE N ER L, & REH & TR

TREHEARNG DAL G LRGN, K e, x5 k%EE
WRE B ME, BUBCR ] e 4 I EE. Jedk . i, &0, EHM B A,
N RE A A 0 AR U

ARERPAEIL Sy 75, FEAFCHE AN RE . a0
AH e B R R MR AR I Uy vk R B o BT A
B s s ek, 5 3 A

A% B R DA PR AR b IR 4% ST SRR 4% ST, o JR0TE A AT

AEARRER T RFH . FESAMERATSR S, 46 LR
S, WERESR, BRRER . R ITHEE SR 72 A, WK
IR DL R AT % W ORE A A Bk T B R AR A B 5 AR A (DU 1A gk
WA B 35, MBI 610031 ), I3k Bk IE B 4 5 M RI BT 5T B
(b 5T g v X R 5 5 B 8 5, MBI 4R 15:100038), fEA JE & IT I &
%

A% B AR KRR A i B R BT AR RE

AR L L R 2k TR WSS A .

A H AR L S G A R TE B BRI T T BE . TH e A T8 K 2
R BEE AR A A .

AR F B A . ok, EMaE, M. ER
B BT ER . K. BISE . WA, B4



[ DU .ottt bttt saes st s s 1
2 N = OO DR O ORI 2
3 WEFEIEMIIE ST o ovooeeee s vttt e 4
4 WP AR BISR oo e e 6
Bl IEIIIE oo e s 6
4.2 WEFEEEMIITH oot ettt seesssees sttt 6
4.3 WP I RS AT B TE L s 8
A4 WEFEIIATIZR ..o 10
4.5 WP BIIEIE e 11
4.6 WEPERI RS RICHIF AR AREIR 14
S I T T e 15
5.1 BIE oo 15
5.2 TS AMUEZ oo 15
5.3 TBMEFEEM ..ot 15
5.4 R ARIEFEEEI . e 16
5.5 B IIEI ..o 17
5.6 BEBEIRBIIMETEEED . o 17
5.7 FLBUKIE S KB MR 17
6 MR EMIBE AT BB o 18
6. 1 —FBHIE o oo 18
6.2 MEEE R AR 18
6.3 WEF MG R RAB R TR . e 19
T M EREIIECTERL e, 22

B S1E A T AT TR T AT S 22 et 23



b B BEIE s A L sk
Bf C LI ML RNNE SRR

AN BARFRE ] i

CRR e B T8 M 12 M BRI ) 2% 30U



L.0.1 D # 3 B % B G B2k AN R R A, A Bk e B i T A
Pl i, SR PG HK IR, FUEARTARME.

1.0.2 AR H R & TR A wE 8 M 3R0VE B A 1 Bk i BB E . SROH b TR i
TR BB TE TR R DN 2 AT

1.0.3 B T8 0 30 A0 M 42 B 00 e v, LR N A N AT .

1.0.4 5 P R AR O OCHE T A NBL I i 21 4L, 1P A SR i
1.0.5 Bk % B 8 M 4% 8 0 A BR N AT & A SR RS SR AN, W N AT S B K BLAT
A 2 i A R A HE 9 R E



2 K ]

2.0.1 ¥ W monitoring measurement
B L xR E L MR X MR TR e R A, LK L s
By A5 HEAT I 4N MR B R 1A
2.0.2 WIH important monitoring items
TRUIE B% 18 J8 10 BR 5% R0 [ E 0 B e DA RO e A, B R B BT L LR
A AT H R s W .
2.0.3 W H selection monitoring items
T L B T e v R R R R T R, e U v SO T 1 A R B
AT M E I .
2.0.4 PEiE %224k convergence of tunnel inner perimeter
Bk T8 A G2 b R TR A X AT AR AL
2.0.5 #HLT F YT crown settlement
Pk 3 4L IO A ) 4 S T B () .
2.0.6 Hb 2 YT (U % 2 )settlement,  subsidence
% T JF 32 J5 b = iR (O )30 Bl X AE A ZE b 2T 51
b R PURE (W) -
2.0.7 /K FA7# horizontal displacement
R N T TR VA A
2.0.8 T {7 vertical displacement
AR T AR U T ) A RS M
2.0.9 LM =N deformation measurement
RN EA /DS L o e i B A = N R N R (VA 22N
YU 5 T H BT HEAT A e WA

2.0.10 JEUE A basic benchmark

AR E 1) A 2 R R o G b 22 A [ E



AN E) R
2.0.11 M s observation points (survey points)

BEE A A B (N R, RS B AE, AEONRTE L LR L N ) BN
A0 T E b
2.0.12 £ survey lines

B ERE el A TE T T N1 U5 N B - w9l N U
2.0.13 K floor heave

B 1 F P55, T A AR G M LD e FEE N L K B AR ORI S B
BN R ARE S R A T SR TR
2.0.14 CE4%fih & W non-contact measurement

R AE A B il bl U bR RO B0R R IR W A ) A B AR R TV
2.0.15 PR AH X A7 #2 limit relative displacement

6 W PR AT RS 55 9 0 5 TR P R B 2 b o W BR AT RS O AT RS, B HR RS B
S AR NI o i S DA ol il I R S VA - 2
2.0.16 %4k} digital image

A B A5 ¥ 4% % /5 77 H bR AR EAT A B, B3R HLH b R 1 T
% .



3MEEWEEME

3.0.1 MR B JURE S A B, Bk B BN EEAT I
RS RN VAR AR b Uy T U N VA 32 s
B, R R TS R A D BE R R BN RS R A R TS0
3.1.2 MR B MG BN A

1 € P = 0 0 H

2 R E DN AR M R T R M AR

3 E M A R
3.1.3 it 1A N AT Rl M R R ION ORI BE A%, R A AT A A IR
Hods b 5 > BT EeR .
3.1.4 it 1A N BT B g M AR R N AL, R L AR YR B R ORAIE AR R, T
SR RER EE R K SY ) RN 177

PRI ON B SRR A ARE DA R M R R AT O Bk
3.1.5 Bl W U AR Y RS DR I SN A

1 Bt DL 40 46 8 £

2 4 o S AR

3 Aw B T BRS04 I A

4 By MW 0 s

5 RATMEED R
3,006 M Aa WU S it A 00 N B L Nk T, e b S Sk, T E 8 B AR
R AT 06 R KM o MR AR T A R I H BOR BT N R R, B R
16 .
317 WMEENMARGN I, BE. WA, RS HANEHEIER. U8R &
J B BEAT R AT L RO R A g, JF R A W

3.1.8 W M AETEE L S TR, JFEERS, TR
3.1.9 it B J0HE N R R M R W BdE R W A, fRE SR
AT L . M W B A T ML R AT E L, B AT, W R



O s G R N, N A I SRR B, JF TR A Al % .

3.1, 10 ARGE MR PR DORS R EEOKR, MEh RG22, EHE R E, @A
R R V2R SRR AR O T R R R 22 B AT R I ) B

300010 i L AR N R D) S, MR RN oo A i BB L A R N 4
N TR it T B R A A v R R, M A D A S e 2D xR 5



4 REENRARER
4.1 — & &

4.1.1 5N B R A H R

1w R T 22 4 & by i K AR E

2 ARSI A M BRI S S BRI 7k v Ak O i R S
5 BN e L5 R A K

3 e AR R AR )

4 AR TR X PR 5 5 A

5 BEEWHE, ANEBAR L E LK.
4. 1.2 s W B v AR R A AR SCA S R, L5k R B K
W E AT .
4.1.3 5 Aa e W00 S AN D0 AR R e VT R R R AU R, A
1 WHEEWHH,
2 ANRAL;
3 THAM AR
4 WP W W RUAT R MR R D AR A A O

5 HudEad s

6 Hrdn b B K TN U7 9

7 fE5 BB R HAE .
4. 1. 4 W& CAEX MR R L Ly R g7, P O w4, IR
P L Sy 0 0 R I R R M A A I H R 2.

4.2 KEERAUmAE

4.2.1 P ENIH > e P IH AE N IH
4.2.2 I HEBEE TRENEEAT ) H AR I o RAR IR I WK 4. 2.2

K422 KEBRLHRHE

| | |
| s | s H |3 R g | #&E



E— —+ —+ -
[1 [ AN SM0EE | Bl eg. BAmL. 2 | |
E— —+ —+ -
|2 | #LI5 R | KV A ] ol 4t A% | |
E— —+ —+ -
|3 | sAstl | st 4suhix | |
E— —+ —+ -
| 4 | BEFIEER B |
| | |

| ML | KVBEAS S AR LAt A
|

4.2.3  ZEBTHH A i AL BEIE BT L TR R SR BEAT (0 s B H o AR

T H 44 4.2.3 WP RN R0 B 423 4.2.3 &%

& 4.2.3 EENENTRE
[ T T 1
| P | s e H | & A |
—t + 1
1 | FEET | K h& |
—+ -+ -
|2 | HZEN T | ARG AR |
—+ -+ -
|3 | wEREEEN ) | YRk AR |
—+ -+ -
|4 | ZOFIN ) | AR A
—+ -+ -
|5 | WIS S Rt il R ) | R & |
—+ -+ -

l6 | #ikHnh | H9
—+ -+ -
|7 | FE NI | Z ikt |
—+ -+ —
|8 | BRI R | ZKHEA S ARAN ol A |
—+ -+ -
|9 | Bl | PRk, oL |
—+ -+ -
|10 | FLEUKE S | KTt |
—+ -+ -
|11 | k= | =i, Wit |
—+ -+ -
|12 | Yl | 2 ARt Auhil |
L | |

4.2.4  FEIETFZ )N LI BEA T3 TR 1 S s it b LI I HEAT B ) 2 i
4.2.5 WIS SE i E A TR R TR EE MR RE . 8K, ARFE ISR

4.3 MR W KW A A B R



4.3.1  IRBHRRIE MR REN s WA R TE T P2 A1 152 o T R R BR TE WA N2 A A
[l — Wi LR . — AR b, HERUTRRI i (ALY AR 4. 3. 1 HIEESRA .
& 4.3. 1 MR YURER =4 1 R BE

[ T 1
| B R TP 5 | 1) (BT (m) |
- .
| 2B<Ho < 2. 5B | 20 — 50 |
- + .
| B<Ho <2B | 10 — 20 |
- + .
| Ho<B | 5—10 |
L |

H:H. RBREEEE, B ARETFIZRE.
MR TR B 5] TN 2—5m o £E BETE HH 2 Bl e YIS 4 s, B w2 i Ot e
VAN /N T Ho + B, MRATHHIME R R ST I A BN LG 40 5 o JFGIN0 e A A

4.3.1 Fi7m.

Bl 431 MEMNEERMMSHERE

4.3.2 BTGNS A B ) — BT e T R 4. 3.2 (1
SRATE .
PETG BT A S0 b e e B TR BT o M BRI PRI, i T v A
TGV AL, S 4.3.3 Fi B
4.3.3 @A ENNAE, FTSHE 433, K433 6,
R 4.3.2 BB E K #EE N W E E

T
L& 203 | T I (1) 2 (m)
|
1

| V — VI | 5~10

11 ]




I\ | 10 - 30

+
|
]

il

|
|
-
| 30~50
L

L 1 —

- 1% A A R AR DL 5 TR B
R4.3.3BZRLBAUNEEK

N T !
| B | — BB | A L |
| FFH2I5; | | |

4

- T + %
| A7 VA | — 2RI | - |
- —+ + 5
| Bk | FFEB— 4K T | BRI — ST, PARRILZ |
_ ] |

T L

| EITZ 2K PN | CD ol CRD ¥ L. XU BE S ik A

| AT, B8 — A0 KPIZ, WY |
| R IR B — 4K |
] I

=T
___i{_

o

H
-]
st

Uy

lc) (d}

B 4.3.3  HETH T o0 830 R0 =5 1 Ok N A 48 A B 1
(a) TR SH ] BRFMERE, (L) ETME02 5
AR, 2 RS M, (o) CDA CRD SEHETHMN &

AR R () T RE S D Bk TR R R )

4. 3.4 W IH T A W AT B Y B R A AR B E R L
ik B SCA S B At o 4 D0 W TR, AR A Y B M T A A e e, OF
Je I T i B I AT

4. 3.5 A (R W rE A I N AR E AR AT )RR A, I RN B AR A A, LU AL
P 19 AH 56k



4.4 EBAHR

4. 4.1 W ITH A K D0 A Y R A W0 SRR R A R B R A RS R
AR 4.4 1-1 FIR 440 1-2 B € B AL B 3T oosE 0 08 45 & W0 A0 2 R0 il BR
FEIZ T EE B Y E B R WA AR 2, SR R R e A A . I
Cr RV A NS G AV NG A == [z S

R 4. 4. 1-1 %P5 I ¥ 1H BB B M € B M B B 0 AR

r B !
| b WM SR TR TR B (m) | WA S AR |
= + -
| (0—1)B | 2 ¥id |
s + 5
| (1—2)B | 1% |
5 -+ 3

| 2—5)B |12 —3d |
= + -
| >5B | 1 ¥k/7d |
| ' !

¥:B A BEFIZRE .

R4.4. 12 FABEEHHEHRER R
r Ll -l
| 7345 (mm/d) | 3w AR |
= —+ -
| =5 | 2 id |
= —+ -
| 1~5 | 1% |
= —+ -
0.5 —1 |12 —3d |
= —+ -
|0.2—0.5 | 1 ¥/3d |
= —+ -
| <0.2 | 1 %/7d |

| |

4.4.2 JRIZm A RER M . SCPOIRE L R0 N (RO I I Ok Y G
TARFR AL K — o A LI 5 Wi Y LA IR A R ) BT 00 11 4t A N K
4. 4. 3 3k W I H 5 R D R AR A B AR TSR DL K e I T B AR R
i 45 R E

4.5 W ¥ B 90 3% 2 g

4.5.1 PO RRREIE N AR . HRUTIE . RREDAE, NAREE BT bR
T 224 FEE SR IR E T, DAL BT RS R sl A B P A DR 3R R



4.5.2 BFREYISZ RIS HE 4.5.2-1 FIK 4.5.2-2 3% H .

K452 1BEEB<Tm REM P RBRAHN LB

[ T 1
| BIER) | BREHE D (m) |
| - - - 2
| | h<<50 | 50<h<< 30 | 300<h<< 500 |
Ir | | | jI
| HEREI AT AR KT A5 10 (%) |
IF T T T jl
| 11 | — | - 10.20-0.60 |
- + + + .
| TIT | 0.10-0.50 ]0.40-0.70 | 0.60~1.50 |
- + + + .
| TV | 0.20—0.70 |0.50—2.60 | 2.40-3.50 |
- + + + .
| Vv | 0.30~1.00 | 0.80~3.50 | 3.00-5.00 |
Ir | | | jI
| HETGAEXT (%) |
IF T T T jl
| T | — | 0.01~0.05 | 0.04 —0.08 |
- + + + .
| TIT | 0.01-0.04 | 0.03—0.11 10.10-0.25 |
- + + + .
| IV | 0.03—0.07 [0.06-0.15 | 0.10 —0.60 |
- + + + .
| Vv | 0.06—0.12 ]0.10 —0.60 ] 0.50 —1.20 |
L

Fe 1 ARREH TR GRS, 5 S B E I T IME, 05 A B e
RPEA . RYVEE AT AN 1P i S R 248 B 1T

2 KT AR AR A R A R R R R AR B FE B 2 L, HETURD R
VURBLIU N DUE L REE R UUES SR SRR R . 3

3 BRI AR e AR AR R AR T e BB AR s AR A R BRAE SR L 1.2 — 1.3 5

KH
F4.5.228B8 Tm<B<12m REV PP RBHEMN LB
[ T 1
| FIER) | BREHE D (m) |
| - T T -
| | h<< 50 | 50<h<< 300 | 300<h<< 500 |
Ir | | | jI
| PRSP AR X 1B A2 (%) |
IF T T T jl

Il | — | 0.01-0.03 |0.01 —0.08 |



- + + + 2
| TIT | 0.03—0.10 |0.08-0.40 | 0.30-0. 60 |
- + + + .
| IV | 0.10-0.30 | 0.20~0. 80 | 0.70~1.20 |
- + + + .
| V | 0.20 —0.50 | 0.40~2.00 | 1.80 — 3.00
Ir | | | jI
| HETAHXS T UT(%) |
IF T T T jl
| 11 | - | 0.03~0.06 | 0.05-0.12 |
- + + + .
| TIT | 0.03-0.06 | 0.04 —0.15 ]0.12-0.30 |
- + + + .
| IV | 0.06-0.10 | 0.08—0.40 ]0.30-0.80 |
- + + + .
| v | 0.08-0.16 | 0.14~1.10 | 0.80 —1.40 |
|

i ARREHTEA XTI, 685 R b R R R ME, BORFEE REEHR
HICKAE - FANEE v ALE it T il ik S 28 RN SR A IE M AE

2 PRI 1 2 AR A FE LRI p () 1 25 AP AR S R 3 2 L, HETHAE R Ut e
LIS PUERC LB N YU S 5 R0 2R B = 2

3 WIS BRI T AE T 2 AR A AR BRAE AT 42 BRI ST AR O 7 S AR R BRAE 3R DL 1.1 —
1.2 JaRH.
4.5.3 [ HEEAE NAR YR SRR T R B, WIS B SR A S RS dak 4.5.3 EE
KA E -

RA4S53MNBEHEHE

[ T T T 1
| 6% | BEJFIZIE 1B (U,B) | BEJFIZIE 2B (U ) | BEJTIZIHAGE |
- —+ —+ —+ -
| SLVFH | 65% Uo | 90% Uo | 100% Uo

| ] | ] |
B NBEIETFZ 5, Us NMRBRAT AL A fE
4.5.4 RIEABIRIEME, TR 4.5.4 70 ) =ANME B
4.5.5 HURTIFRFHBIEAE WV AIRYE R R E M A R (R SR ) 2 4 BER 0 00 e » U
M

RASANBEHEER

o 1y W B : FEFFEm LB EFriEm 28
o W I < U,5/3 E < Uy /3
8 il Ug/3s a2l 5 3 Uy /3% U 20,73
i I | [ 20,73 ' U 520,73
U AL BAE.

4.5.6 ANHNN. WEREEEN . UGN BUE TR ARSI 1) BIISE



YA RO TE) 22 il P ) (B B3 78 N )~ BT il g 4 B S R R 905 2 (R B B e 1T BB ( TB
10003-2005 ) [FIAH KR 7€
4.5.7 PREARSEEIEHEN %K 4.5.7 FIESKRfE

W7 —28d | |
| |

R 4.5.7 BHBHRIHIREALTFIRE
T Bl !
| 7 | AR5 520 | 224 e rfiRid (cm/s) |
| 5 | = —_ - j|
| | <10 Hz | 10 —50Hz |50 — 100 Hz |
— -+ -+ -+ -
|1 | &30, 3. BARR |]0.5—1.0 |0.7—1.2]1.1—1.5]|
— -+ -+ -+ —
| 2 | =Mkl AEBURMCR ISR [ 2.0 —2.5 [2.3~2.8 2.7 —3.0]
— -+ -+ -+ -
| 3 | AR e 1 g g )= |0.0—4.0 [|3.5—4.5[42—5.0]|
— -+ -+ -+ -
|4 | — Ml S ]0.1—0.3 10.2—0.4]0.3—0.5]
— -+ ' ' -
|5 [ K TREE | 7—15 |
— -+ -
| 6 | A2 imp%iE | 10 — 20 |
— -+ -
|7 | Ak | 15— 30 |
— -+ -
| 8 | K, F ke i) HLa s il & B 4% | 0.5 |
— -+ -
| 9 | Froe KRR E: T |2.0—3.0 |
| Wk — 3d |3.0—17.0 |
| W3 —7d | 7.0~12 |
|
L |

1 RN FPRANE, R IR I IR FrRT % A% .

2 AR T HR AL TR ol I S TR R o S U I IR AT 2251 51 IR LA
10 — 60 Hz; 3 FLEi 40 — 100 Hz.

3 AR R AR S B FAR NS DU e -

4. 5.8 RO #OITFE k0 U BE E N R 2 0 o0 nl S A AR 1 R R ME L [
I 2 & 2% 73 H 6 AR 15 W,
4.5.9  FA S0 G0 R 0 R E R R U 4 R R E L 45 G I A 2R S A .
4.5.10 S0 b, AR B M RN AE AL R A1 SR HEAT

1 BE I8 K 3 2 28 Al T K 43 TO0 ol O A 3 A R T R R

2 BEE AR XTE 2O B S AR X AL B B 90% L .

X SS FELA ST R Rt B, N R B b B R D0 R E U A e



L1}

4.6 BWEBMAZERTHFHERER

4. 6. 1 M WA G0 W ORs A BTk Bk . BRI VDL e AR
WRPIEE . DAL BIKEEM KK EAN 0.5 — 1 mm [ A AN
FEEON 0.1 mm, K A% 4 21 38 B2 0 RS B2 0 1 mm/s o FEAth M 45 8 0030
WK B 45 15 o A 1T 0K 5 OE -

4.6.2 TR LN LR 4. 6. 2 MK, JoAF R Y O 2 W ih 2
Ko JFRAT R RB R Bk, B PR .

F£4.6.2 TRENEE

| | | 1
| 75 | Jea A | DA |
| | | |
I ! 1 1

|1 | A& | <o5%FS. |

|
|2 | a5t | +0.1% ES. |
|

|3 | 8k | #71,0.5% E S., E4i,1.0%FS. |

T SN e AT A .

5 KWERMGFE
5.1 —BHlE
S.1.1 By M 4 0 N7 6 1B iy 9 BT 4 4L
S5.0.2 Byt 4% DS AR At v TR M e 0 S b AE ) AT R R . HW
BRI K b B, RO R B R, JF AR Hb S 4 0 0 A8 A0 R 1R R
T I i 4 e A )



S5. .38k N R R W 20, K

5.2 HAA. IIUE

5.2.1 i bR W BEAT I A AN RS o R OB R o3 0T 42 AT O N B

it T Be R 5 R

5.2.2 JF¥E T AR IO 5N AR BEROT 2 5 BE AT, S 4 T F2 AT I M R

B B B, S IT IS AR M R Sl sk R, JF Ly B A Bt oRLBEAT XS LG .
(ARG YIE = SR VAR TR L7 IR~ i N 1 N L S | 7 I/ 7 R

TAERE.

5.2.3 AN 5 S N AR D BN B iR BB, Gl sk R TR R AR

YR AN RS EIR A R KB B N OSR]I O B 0 st T A (R ) BT 4 2 AT

£,

5.3 FEHREEN

5,301 A e 4 0T SR A i D T 0 v
5,032 BRI A AR AL R AT SR A B RE B A 0 OUHE AT . D N B A R
4.3.3 HL5E 19 2% 5 3

1 SF S BT B SR R AL

2 SR AR WRE L W AR SR A S ST RS AR o A HE AR
S B R DR T A Lo 7 6L T el R R R
5.3.3 TR U 0 TSRS % A A R B R A o B AT . £ BE
50 50 22 Y I G0 T A P o AL TR AL W RV g R A O e
TR o SRR 4 3 R W I W A R R VR B 5. 3.2 4658 2 K.
5.3, 4 7R T R I e WY R JHRY K O BEA R AT, B AV
7 M 22 T W 0 S 2 A SR T M AL B, W U D K T K I
.

2R R K HE DI T B U A I, AT SR A S



5.3.5 MHAEEEHNTRMSAME . 2 AR E, w0
B

504 MAH. MEREEN

S5.4.1  MJp. WAR MR E R R Z A DL ou il AR ks .
5.4. 2 g oA R 8 R ORI R B, R TR — RS M
HE M e e ST AR B B 2 A .
5.4.3 DI Ot M A% A 0 I Dt £ e b e R BOIR 1S B B, B AR N R S
HAE
S5.4.4 Ry E AR PR R SNAR A L O AT OU IR A o A% I Y K
Xt B AE A A AR

R IR 52 RN A9 T ol AR T BE AT R A N g ol AR R R, N A A U AR
ARG NI w7

SR H i 52 2CAN S v HE AT R MM 2R g B I, R R A T A A T O 9E AN
W3 v X A5 A AT A A

R Yt 21 D't M A Sk 8 2 47 B 0 ol A% A A S R g I, NS O £ Ok #l A%
% AR 1 (AR ) ORI A AR I A
5.4.5 R EEE L IR Y AR B WA R M PR 0% AR AR L O R OB M AR R
R VAT Tl R R e e R AN S DAY DS VA

5.5 &mMENEN
5.5. 1 bR O BN F e S A SC 2 R Al s Ty L g s g L ik
GRVPACIE:S | iRy NI R -S/lN
5.5.2 B IR 7 B W] R M ¥R 0% SR KA o AR R A R i T SR KR
e g 2% SR I I % V. Ly LA AN S 9 A S B

5.6 BRI MEREN



5.6. 1 B AR Bl ag B AN I ag S8 M A s I RT SR M AR 2 R R n R A% UK 2s
DL K2 AR L B 4 R 5 B4 o

A g s VL [ R A8 TS AT B, O I M 8 U B g sk A A 3 A SR AR Ik B
AN FE S 23 Bt 9= 30 T8 A 4k 3 % ol A

5. 7TABRAKESKERZERN

5.7.1  FLBRUK IR M 5 AT RO AL B K R oF 2 AT .

IR s v N PN A 2 R R R A L, SR HRCRE A R K S T TR S KA i
M L KA R AR V% IR R W A, I S AT Y AL BRUK s ) R
5.7.2 kEBEHEEN R = ME. fETET.

6 UWHEEMHEI»HTEE R RG
6.1 — M

6.1.1 M 4% W K AT T, Y A I R AT R e A A B, ) I E B T 42 O i
FRE TR LUK I 428 1D BE M 45 B 0 R B AR A R

6.1.2 5 WM o B SBR[ A R B O i

6.1.3 {5 B BN LA St 5, 1 A A it &m0 [ s AR E
Ve SCH A AR A R TR B 0 5 i R R BE AT ) SE . 36 e M Ak B
S RS



6.1.4 N R M E W AR B AL EIRIE Y . RN AT R

6.2 WFEEWHE S rabH

6. 2. 1 % 5 I By 1 o B b BN ARG B R L B R B R BodE o
6.2.2 BE ORI T N ST RIDRT LN B b AT R, AT S H N S I AN
6. 2. 3 MW JA B S i ot U I K e AT RS, A 00 I B R F ST L SRR
LR 2 A B
6. 2. 4 M 4% 5 W0 HCHE 9 o> B B A AR DL R B AR

1A Hh 42 08 2 o I 2 i 2k

2 L FEIN] U £, TN R A, JF Ly % 0 v AT BLAL

3N P KB ERES . L. LR AT R

4 Je Wy BOBEPE M AR, OF SR AR N T ORE A SR
6. 2. 5 i 5 W K WK M) R BRI L XS OB L XU R o) Bk B &
o AEBEAT 20 M, JF TN B B E -
6.2.6 Mulikzh i o VrinE, AR IR B0k Bh i L 1 (6. 2. 6)IFFE .

K i 13 .
R=['i;‘] - Q" (6.2.6)
A R——— 5 ¥R 3 % 4 Ao VT B0 B (m);
Q— M gyw, XREBHENESE, ENEENE AN BEYEKe;
V———— R X LT R SR8 %24 R EE (ecm/s )
K,o ——— 5 i S 2 vh &R X % 0] 0 o 2 M 5t & 4 0 I R SR

WhAE B, W 6.2.6 ML HL, kE kB R 5 .
K626 BBXARASHK K. o

| &1k | k | a |
| | | |

| | | |

| AFA AT | 50~150 | 13~1.5 |

I I I I

| il AT ] 150-250 | 1.5~1.8 |
I I I I
| a4 | 250~350 | 1.8~2.0 |
L | |




6. 3MFRAMG B KRB K TIEX K

6. 3. 1 Wi 45 5 W A5 L B 150 O R 4t 4 i WU B 0 o BT A5 R, X R e A
VEDEAT VRO, JF 4 A B DR X S S A .
6. 3. 2 M 5 B AE B S 1t nr i B 6.3.2 B E I R R AT
6. 3. 3 Jiti T3k AR i B BE AT A I A 1 S5 e 4 BT R B A T .
152 23 A Ak RO 90 48 DU B Ht A N BEAT A AT, RO 2 A B
BN 2 BT SRR O 3R AT S H AR
2 BBy Mgk AL ] BEAT B B g, R A A R B 1 AR Al
A, X N S REAT VRAY, SRACH Be i, fR SRS L.
6.3.4 TR & EVF M AR 35 58 4.5.4 5 = gl AT, JF R A 6.3.4 Al
B CREX . LRz 2 iEM i W 6.3.4.



BN it
e A - T L T R
— BT .
1
e % BRRL
FHE TREAEER | HEEe i 4
B sk
i AR
— R R
&5

S, RFEET R

MME, dE, witbpf

TE I

B 6.3.2 W {E B 5L i R T R E

R 6.3.4 LTREREM I 2 F KA DX 15 i

I
i
a
S
=z
head
e
=

=4

&%
oy

e e R
H
3
&
H

VB T, I R,

0 LI SRR TR X 5

T D T
—

| A5, SR T FEA 5




BEERNER |-

TR

&

frie () RS LIS -
AH MR e

634 TERESHETFMHE

6.3. 5 Wys TR eI MR, & EARE R, MR E AT OBk TR
Ap B R Sk B AT B T
6. 3. 6 1P XT 5K A BN AL R AN A
1 — JB 4 it
D) A € FF 2 1 AT T 55 e
2) U B IF R T
3) i B A1) W1 S P o M A E O R I S
4) % AR A 0 R B0 5% i
5)Fl A Ly 329 4 Ry T P30 3R .
2 %ifi By i 1T
DB VI I I U o T TN 2/ NI i P S
)T ST, R A B B R TR A . K P R e I

MBI R



7 HREENREREH

7.0.1 R g A BT RE Y R DL R A
ARG -SllR 87
2 M A0St A T K Atk 2
3 M A5 R e (HDHIR;
4 7 I AP R AR SO B R R
5 M P AR R a5 AR .



ik A AEILEEMBERTIEEE
%A
W5 ® x x x Wil
FETAm TR W (m)
| it wABRR | BEE| wE | wks | ke | ses| X UR
5 0 O %9 | &%
At BH| %W R, (MPa) >60 [30~60[15-30|5~15| <5
BT
AR e
g | R o . 5 B 4l
e | KE | 4% R
o AR R ) | () | (o) R e
HE | g |
ma | g [
Bk | g
o 3
Wi : T S R A R
BRI e [erer W
DI | P8 (m) B e f (mz)




gxA

£ W o oo
B B
R 5 hg ) BE | |5
B | tm e o B2 | R e s Ly
) (m)
e | K | % SR CLARS AR L SRR L
e || | | om) | FEP e BEVTR ) | () | Com) | 5 | e
2 : ]
i{; i H
B |y i
$51F 2 2
3 3
4 4
WA R
g |Shem wEss| |5
Wi | o iy g iR | R R it o
(m) (m)
ik | mk | ar | me | anpwr |eoxs| "% seee
#Fi ik K fit 5
X | GE (L/(min - 10m))
<10 [10~25| 25 ~125 > 125
.__L




Bk A

#eap | bk : 3 )
% "B B =z M| Mo 1 i1 4 37 48 BH>10m #h <10m
fre T G % $idh o
FETHR B = 5 47 FFHE T i S8 6
W B F B FETHmER THEEREE XS
M B HoW o FF 5 TR
i T i % £ R A W #£ A A




WRB BEEZTLEMLRE

*B
i) W T3 ik 1 T HE i iAW
RN Rl B e e e LI I P
- B |B-K|BoK|EEK GO | IO | A Aw) [WOBARGE | FIRE | R
S5 (#0186
T mm mm mm mm mm mm mm mm d | mm/d
it CEER

| MEE:




fixC #HMTREMZFE
®C
s il T 3 e T &0 i i A
8. B i BIEE |MXWKT| Mt | st | Fi
;3 RN RPN i T | D Ty |
FEIAIH|F| m m m m mm m mm mm d mm/d
i & itHE. HEE.




A H AR A 3B

BT A HOR BURR 26 SO X T3 K 7 g R 0P B 00T F L L
BUAT o B 50 %8 7

(D)2 7R 8™ K o A3 B B T 150 1) 3

E

ST A

()27 P R o TE 3 1 B 44 9068 B Bl

IE K

S R R R A

(30275 Ju VR 4T 35 E 1V DT N 0 56 I35 RF 4 10 3
TE K <R

R A

WORATEE, 75 A E R A DR R, R <R



(kB bl i B ABARME)

& ICHH
R S 30 U8 T N T A 4 SC I 2 K B L (P A D L A AT o R
T TR R RS A0 R R 4

1.0 1 M 4% 4 00 BF B i B2 e oF SO I AL RN A, R Bk PR IE i T
PR G B A T AR BA Y . AR TR T, WEENEARET) 2
MR, IR T MBS AREFRR. B, dTHhZEEN. 58—
ARBURE, Bk BE I TR M4 = W A, AR A R B OE AF AR R R BOR AR
R I NUTCINEE T O IR P v s o = BN [ 7 00 7 N 3 N U 7 AT - A VA
Lo P A% R IR A% ) A8 E AR BRI R, R T BR B BRE TR R
WM M CAE AT — A — b, BRFGReEEN . SARgHE. &
gL T 3
1.0.2 A I 5 d 0 57 R WL RE 12 00 T R D el A SRR TR Bk BEOE , RO
O A UV T TR MR R AT I b MR Y 2 AT .
3.1 AERETE B LR R, AT L IS L B, R RS A R 2 T
AT W, IF X HRCENE . et AT VRO, SRR O M

vaon s ol = QR AN i< a7 W R A AT = U E TN 0 = U1 R W B D
S AT W AR L B, ME O DA R - AN EEA R, A
L. I E A B ORE EE R B D B0 AR ), e ORI A R W AR A SO R
KOG HE . BEIE T 2oy, i R N AR PR R AR AT M B AR AR R R
Jiti 17 9 K i e E 2 HE A g ) A R0 A0 0, e R I H L R
Wi A B WP By, RBITE. AN RS BAR R, JF A
T 4 R A E S it
3.0.2 M FE I B N A RAR BRI R RSO AR KPS LTS
A R H AR AT, N MR AS 5

(1)t 72 1 900 700 B0 A5 0 U 00 H L5 3 0 T00 H L N R A0 B R R A B A
TR 52

(2) D0 5 9 A 2L T 00 R A b 5T 4% 1 E O A0 2D 0k BCHR SR D0 IR T A ik



(3) % M 45 5 W0 00 H 0 45 o) e E DR A B OE 45 R 22 4 MR ORI R O BR B I
SROBA B FC At AR R RV L v R AR 2R SR 3
3.1.3, 3.1.4 W ¥ 5 I L AR & B A BRI 0 AR, b TR s 0 AR Y HE
FRE, Ok BN A ORI B S B b M A e N A

Iy A A /N R R U AR AR O A, HBE SR N AR X[
S, M N I AT R, MR B SRR SR, LI RS B TN B
A7 H R R B A B E R R A LS R IR LA IF S ) AR G T
SRS T O

= [B2/B 7 0 A = RVAR £ VAL O 7 S 1 NS 1 R B R il = L N [ s
il 2 20 236 B M . AT B
3.1.5 B M 4% W0 1A — e BN T R T BE AT

(I 37 18 B0 14 40 462 1 A%

it TR X B T8 TRR B 4% 2 Hb R AKCIR B0 B i TS R X 3k Py 6 R 3 R B
BEAT B A6 A, R CREARE RCORIAE RO, O MR AR A R I R AR o A

(2) % i S it 4n )

I gy M 45t WU /S 2 MM e D B i BSR4 5 W0 IR U A 4 R g ) s
i I A RN R G T i

(3) A7 ¥ W i JF B A5 A1) 46 e W (E

B1 ol AN % W v 1/ W DA i N RV R o U
FE o W AT VST K I AR ) A A .

(4) IR 7 W 4 4 W0 R 4 A

I gy s D LA IR g A N AR S, T R M A B X B
T 1% A Je SR RS E MR A 4 A TR A

(5) 3 AT W 45 1 W A 2R

M 428 e D /) 20— i LA R CRY R B0 2 i RO IR T8 2B AT M 4R e I
TR AC A SO e S ISR IS, Y R B R B, DL SR A B
GO

P s B T AR R, AR A A G R R L



3.1.6 Hliz I das I St g W R A 2R A s 4y, W BRI EEL Mk, &
v 5 7 T e S, IF HAR BRI 2 — FHOCHRI A A BLR AT
I W I A R T TSR TR N R T R L, AR H B £ 5t
NF ¥, IF2 B a3 TR 5 5 7T SZ i .

WS b I S 40 W) S 2 25 2% B8 TR A BEVEESR T i M R R L IR A
PRI AT, e T AIk:

(DR PEE TR 24,

Q)% TR S8 AR BE AT AT 2K AR

(3)) i PR AR 4 ) 2 1

(4) R Bl TR 1T
3.1.7 BRI P TAE— e R AT, PSS, DR s I R G Y AT i
AIHEME . AR P R A o A ISR R A A0 A FH T B Al G R T s AT S TR 7Y L AR
SFRE, —MAFEANIALS  REERK . B KRG . WY (R R AR e A
3.1.8 gt 1k R 0 R AR ORI RS, Al e s s W AN I S, e M s e ) 4
RHIHER O NT o WD SRR, S AE R AR A PR AN o G R R AR B, U %
I, ORI TE A, AR ASOIn I S R ST
3.1.9 W FE I EE LA IIARI A A%, R B S B A 7

B BRI e AR BB AN T, BRI B R T N A A A, e S I
R, WO . R RO TS VB S se s, I Bk, VAR E SR, BRvER
AREAPUREEL R I RN I, T PEQUIEAT PO L SR
3. 1. 10 B M i B R 22 A5 s B RSC T R e VA, AR R iR 2= 3T
BEEabT, WNRGRE, HIRERRZE, BANNHEIR. FARIEn

(kN RGRZE 1%

R P I 7 1 DK P LSRR PAR e Ml T APELF s o an SR S Fs s A8 7= A 1 R B
ARG R N TR, MRS RGN R R TIE L

Q) HIMBIRIR I T

SIEARARRZE IR NS 2, G B RGBSR AR LB AR HE L IR R & T4
P, AN WS I, N AR M= A AR 2 I SR N, IR i 5, 4R g
PEN B AR A R HIE AR R 2 . MBARIRZE MR IES A, AR A B R, i
(TR CEERa L

()G N AR ZE R I 51

A IR S AR R BT R AR 22, A ieB ACRZIE (8, 6 ) I sz
B A AT, AN O o A0 N AR 2 IR I A N s M A D R, R
T AR, REARER.

AEEHR RS, R EE— MR, DA It s P B
3. 111 sl S AR S R AT, DI DR S LG, L A
Ao [P W e s =—ol rw G Hi B RoS a7 S AL ZIWN W 553 I ei A il o Lol 62/ N4
ISR TATHD, B3 A P AR W B DB 8 1A 1 1 A T M P B At R D )
T T (RS

WEAh, A 1T e Y e PR AN R R, 97 1 DD e £« R SR L 2
2852 SRR A FRIRRA o
410 WM EEH AT THRFEAFRERERSZ . RIS, fiiinE e d ik
SER A IR E Ik o N IS GO AR T HT S R R I ) S AR AR, 2 SR
S TATTE DI T, B R TS AR S5



4.1.2 BEIE K N TRE R AAT T2 Tk, R, A — TR NAT By LA AT IV PR M 42
B 3CA
4.1.3 X T AT OUA I R ) TR, AR A R L A St R, L
B SOAFBEVH A 2 2 T S 20 A T 1
4.1.4 BERETTHZG AT — BON TR AT S W 1 AR (AR BR, 10 HLI BN [0 £ M5 e D i )
W B AR BN 3 PR THEMN 28 DG BB, iy UL DR B HRAT) 4 0 B 5 408 B e S5 R TR e D sl a2
R TN . I IE DS BT AR, R I R M A e W H K 97
4.2.1 BRIEE 1M 5 AR DU R T Wit 1 R mp LA sh A I SERe A S, BUOAE g
LA ARSI AR RE RS s 70 S G M S BN T (G B, O Bt A TSR AR di
DRI, Bt SO VAR B RS M s 1 5 U IOT H RTEE B0 H PR LA 2
4.2.2 DTTH N TAERE TR A OR A AR E ,  IF I AT R AR E Mk = B
vh MR R, R PT A BRIE A AT M o IXSRENE R A R, AT
o SR, M H MR ELA R . fe e st it AT BRI

FlE AR Ty HlE 1 A TR i BRI, AT N ATl 25 R B st
PErT e BIBCRICHIRE VLS PUANR T IR, (R B K 2 AR AR AP o DAL L6 B 30
I DUARS Sl o e E i H
4.2.3 EDIGH Ak R FEIE AR AUT RE A TAT, I — AR R SOMLRAT AR IR R L
DX BEHEAT AT K, LUK BTN A 42 B (R RS e RS Ly B S RO LR R Jo] LA
Bk, RS ARIFIEX BB 1o XSS E R B, S 2
FEN, — R MR T Uk P T H
4.2.4 SEEUERT,  FFHE AR b 5T AR ECRD e AGons T U ] 5 A5 s P AN S0 S 2 T i
R e Aot E ), AT BEA TR D) 2 Sy, SRAS LS 1 AR #2480 it TRy
BBl 73 MR 1A EALTHE L3R AT R S 5K o AEREAT T3 1 A Hh AR I Ik
AT NEAT R PR B TRIE DA T, DAGRIE I 503 1 A s A 1R 28 R
4.2. 5 YIHISZY IR LG ANREE A, 0 ELRSAIWT Bl MR EN SC I S 5t i e AN r]
B o AR AT S AT UGBS DL, KRB G 2, e TR )
Ao
4.3 16 T MR A BE T8, FEIEAS T I 17 (3t e TR AL S AR BRI T 25 i
LLAN,  JFAETTZ 5 W B AA N B0 v

MR T (D A B A P BT B 5 R EE A T B, B FE AT I (H)
S I T R R BB B T B AL B, DU ISR 38 M o A A A S el
e (it B, I s BT A B s T BT
4.3.2, 4.3 3 PR A BTN PRI _E AR ] Wi A, i A
H SR EAE [ — Wi b E RS S IT2050 . BRI N S B AR SR A, W] LUE 2 3
AR A0 T2, 0o TEN BRI 2 (il L BHE SR B, i s ol
BEPERLA DB ST M ULAAS KNI B, ARk (KB EAT ) T 1 el 105 i A2 A2 22 1
[ERVRESEST (R iRr ey etase DALl P 3 SR RN W b

SRR TTAZIEIG N SCH BRI, RS AT BTG R YURI s A I, 2% 4= W T TF42
A
4. 3.4 REINIGTH (1 7 o A B AL 5 B0, ol e A AR A Mt B B T kB T o MLA2
JAAT 2 BEETTHZWT AR R . i T TP R TR, A S NOE I . TR B
ERTEZH T E IR T VR, A B E AT LRI H BRI X BUL R
BEATA
4.3.5 GEIIH K 4. 2.3 FEE 1 -5 TUKTH A 0 U 93 1



4.3.5. WHRECLWN ) BN ). ORI D BRI D ATIIS B e A R i s
SRR — R 3 — 7 AN S (BRI ), AT R LA i o (R ) o 00 5 (AT ) B
ATEAEPDL P ILIRAE AL S WA AS R I —RCRHT 3 -5 ML, WM AL
SERE A o BRI g He U A SE B B AT A7 AT B o B N AL S L I S 4 2 Ao
Bl i, CMEHE B O ARKAIE.

(al) (h) (c)

W 4.3.5 I E A0 4 R T

W) STMAE (RED () FANA (RED (o) LAME (RE)
B a9 NS a] 25 T B R SR ] R N vl W 1 D

DA SRR, VAR RO A5 PR R SR A B
Ly P Vo i o R N e - o OO R =W | [ D SR R D a8
4.4, 1 DIIT H o W RO DN st T 75 TR (10 B 8 B A R Sl JSE 0 Sl B e, AR X 2
B AR N RN . R, AR KT R A H BL ) AN REAR I 1
MEARLE 2N H N 1 mm ik,
4.4, 3 AEERATRPRELR MG BT, IR H T AR H R 00 T H A ] (1 1 AR
4.5 1 WEFsam il ) 228 H 2 B R BRI i 1 2e At R S5 g KA e v, NVARIEIX — H 119,
[ B 2% 2 & PRl S () SR s RV B, 25 B BT Ak 1y b 5 4% A1 e 1 555 22 5 T A
7, e I RS . IR AR BRI s, AT E
452 4R 4.5, 2-1 FIR 4.5, 2.2 1 CBRE{PEE BevHRIYEY ( TB 10003-2005)% F. 0. 2
HIZ F.0.30

XTSI RT 12m kR BRI, H AR EAT 90— AR e Stk o BLWIER 4.5.2 1 [ (ol
055 9B+ S P AR IVE Y ( GB 50086-2001) X % i & 34 fo VA7 ¥ AH K (B 5E S



AR 4.5.2 MERDALFOBENE (%)

A (m)
AFNT h <50 W=h=300 h =300
I/} 0. 10 ~ 0, 30 0. 20 -0 50 0. 40 = 1. 20
[\ 0.15 ~ {0, 50 0. 40 -1.20 0. 80 ~2. 00
\ 0. 20 ~ 0, 80 0. 60 - 1. 60 1. 00 ~ 3, (KD

H: 1l MfrEHdAEEAEMNSEEHNEERTASMMSERZE, &
A (] [ i 8 ] L B o T L fRL
: MESmEPREAE, SHEESRETECHE.
I EBERATEEES0E-L2HATHETILE.
T % [ 45 B HE 1 F 20 m;
NEMEBET AT 15m;
VEMAEBEESET 10m,
4 [, I1EmEPHTRMOBMTLE, ULEL. NV, VREEAEPESR
3EMEZAMBATIRERAREMNEENES TR TEX Lk
i .
H 1 1EAE e LD I & R e o sl (VS SR G EFFIS . 2SS Tk i,
BTGB e AN 87. 0 mm /K ARk f KB A 85.0 mm .
TIETE A P PETE ARG R, AR EHEVRAE 250 m Ao AT, BRI R SR VA RS AR RHE
H RTINS, B 0. 27%, KFH 0. 13%:% T IV S, BTN 0. 46%, KFHh
0. 12%:; %} F V B =, HE4 0. 60%, KK 0.10%.
4.5. 3 WK, (MR TART 1B Al 2B AR S AE 53 il e 1R SRV B 11K 65%F1 90%
Fifi, PEIFFZ TR A I S AR T RN AR E o« 423K 4.5.3 P e 4 i S bk i
FEF2 RN B BEARAT AH I A7 B 4 I U 2 AHIE Y
4.5.4 (RS LA N WL U K] 4.5.4

W A i S

T

A ¥R 77
LE | mwa '__“*i HEmT

RWIE4.5.4 R4 R O T O A




01.5.5 ML WA B 1 14 PR 6 D PR A S0 2 B R U, B ¢
4.5.5-1, BHET WS TRFAD oI, P R M.
BE4S5— BRANETAREETFOHER

| s/L(L R FH
[, 5 %% IR

| RS RN, WER R R T R 4
WIEBRE N, BRI & 1/150 SRR, %
AT 10; HER, ERBE 5

ik 1/150 EEFEEE
i 1./500 F i 703 5

AN A EWYE N

L - EREN

I BEMEER (EREW.

i 1,250 T A9 6 390 e 5L 4 {6
HEAE)

A ; M EE AR, FEB
el b il by k1300 |MEAEBRES, AWAR

Hy 84 1 7 R R A -

5 HEENERER ik 15600 it FELEBRRE

6. — B 3 B T T B A ok 17850 HLE8 & FI O AR & & A B O,
L B AL E b FAE TR R R AR

d.1 HEELHTIBEREDS, GQIERSANERR. WA MER. Mk
FAER . ERMAAMER . SRR B R, A ERER
FE AR I 2 Y Rt ], B M T - ME A R R TR
7, e T S R T 0 N, R O L
Bt AR, LGRS RO .
%ML NN REE, £ TIEM., THE, B, FRSN (ne
iy, BE. %%?ﬂrﬁﬁﬁﬁﬁuEE—ME:&I&H‘E{’F#HHW. [}
i BT ER.

3 MIED (SRARANEESE) AESESE (ARSSMEH) MER

BRESH, HRE R, Y.

4.5.6 BN I NAS K TANBE I 25 VT I 7 et T 9 7 F TR 3% (ki gnd e v 30
JB)(TB 10003-2005)5F 11. 1. 1 F5E 10224 R BGHAT 58 s Bl s T ) W =2 90 55— Uqe i )
Pefib Ry, RSSO T, TR (BRI REIE T IYEY (T10003-2005)55 11. 1. 1 43 5E /)
A R BT I 58 AT I 9 NN T4 A R 2N
4.5.7 W, GBI (GB 6722-2003) 015 K 5E .
4.5. 8 KIWfib&ERH CD 7. CRD k. XUMEE SR 33 2 VERE, W2 ) 4 W
IR W A TV RIS HH /O DS 5t 1B A% W s SR RV B KO, B 40 % e AN it 1R
EIliORERER= AT
4.5.9 MG H I TR 8 s, 2HI L. A0 R thek LI SUR B Kok
Bl b RSN, B B S SE P A T AR IRAS, s b Y ke T
2%, IR, HATR B B A e, U A S S EE AL TR e RS
4. 5. 10 VAT IR AL (1) e fise sF 8] B4 5% 00 B4 1485 A4 1) 32 TR SR e s fase v, o Ll
WS R A AR S K RS s g 3 i SOAH) TR 9 g ia e « IR, et 1 A ik
AP F I, R iR B RS2 AR A A, B0 5 Al BRI Py At 7, il A &%
Ky e Asnl &g, X, B0 A SRR R B, RS T RSB LR T, ANRELRAIE e
AIREMERIE LM, BT ANARYE 1T REDLI I SR HAARTE I, 43 I b M 4 s R A 1 ROss kL
B8 AT AR TR, DURIE eIz i & B, 2e4s. nlEE. A
4.6. 1 BT RHEIMARAZEAS ], H kS FE AN ] o AS 3058 R0tk B A MR i e (RS JE o

=



4. 6.2 TuAFBR T BN R 4. 6. 2 MRS EZR AL, R BARYE bR SEBRIE L, e Hawfe.
TICHAA R TREIE N, W SN, A2, DI EESR e s/ BT R B 78 S Bk
577 )65 1k R o
5.1 3 AN P JTEMTFB, NARTERRE A BN, I I 2% 18
WA BRI H o — RS IR PR B ] 5 T A 20F . R PERELS, ALl
B IR, AT R IR, 8 T AT 0 W R R s a2
5.2.1,5.2.2 EBgIE TR, FRERTIHT IR CAEIRAE SR AL HERA s 2 k), BT DAAT 0 B4
BEE TR THZ ST AT A B2, G S ] RS ) L Re e A O EDMUAE R, W AT
FEMHT T (T2, ARSI 2 R RS R I AR, A S Sl SER A JF
P2 VAR DS AL BRI 2 G BT o ISR T RIS 25 A1 B AT, 37 B SRR I Ak R4 e 5
MEE S5 Y. e I el 2 AR T T R R ], [  EAT BR i, LS 2 AR T SR il
R A, IES A TR

(WX FFZ G AT S I A AT SR, B2 TR AR A0 1R H 5 R /K SC
Hh T2 AT

OF TR ARG, S5 THA E R,

QBB oy Fith. i

@2 AR E B ™Ik

@R, A% TAIEE . BURE, BB R R M, AR IDIRESREE, 78
T TR IR A

OWrZMMET . IRy BT 5 . RRIESE

©Hh TR VKR R/ JHKAEE . KR A,

OFFZ TAFRIMER SRS ALHEINS .

Q)R Ut T HL B R A R B D AT — ik, HH I AW

OIS T 58 J8 i o 2 2 T AR A 82 A K 3 48R0 (R 3R R T 3%, R e R ek e 1
JET R A B UIEIR,

@ o Wit T AR b N TR IR

QM PIAT T B e RIS,

DRETHIRBING

WS AT A BRI G, NEAIC sk, JRBIBRE T2 LA L =4, 2R
TR A /D 2ef] 15K, RN REA T 0 g

SRR RIS F LS, TV R IA) . BE T35 A T R A
5. 3. VARG b W T AT AR . ] 58, AR IG NOB B PR ARL R, R0t 3k
N M RS, ke DU R o AR I B X i D W R, R
e TS P s 0 5 e s LT P, RGBSR, e T ARG
T35l 5, IE AT LLIEAT BRI AR AT e IR BT P I s — 2 457 A sl o 6T K B8 5 B
INAIW kS g el
5. 3.2 RS TE 1 AR A e 0 P R P e IR = e R 79, R v e ) =
WCSRTEREAT R, AR A 0 ) 32 S A AT

FHVAL BI04 7 % T 14 2 7 A s g Y AR G e 7 o, RT3 e A 13 190 = ) 1 b [l
R BRI R Ly SR P B AR B (B AL, B EAL s AR A . 2
O AL =k, ARJEHCHSPIAE, Rl s R as W% B.

FH A3 S A T % T 4 AR A 0 75 2 0,55 11 E Aot R[] B2l Y M o 5 A 98 ) i
(T TEDOAE T, AR i D PR R SR R — b 8 X T 52 S S A SR A, AR A
Ep ot (1) [ AR B R4 o AT [B152 SOS PR R AR I T A BRI F, JHC L T EH 34050 40 AT IR



GEAIE W BRI R, S TP AT PR BB T, & Wl DA [l okt B AE AR I 3
RS K/NATEMERE BT, MR . SN B W AL BTN i AR TR b, AT P2 T i
RIS SR — 5 PR O FCEAT ORI LA SR I S SR A P SR T 4 7 i s 5, [+
Pt 1 LAV M D — B I st b A, PRAE TR AT AN R Al At o S 0] B AN ]
I 205 = 4EA bR [x(0),y(0), 2() ], PTERAF I R AR I B = e R A s (R T
—AHIGIRES) e AE SRR O AR I, SRR S5 AL EEUE R [ e A, T e IR
oo VMRUEMEERG I . L A g M P2 M A B, 205 VA RENS SR w5 4 1 — 4
R, AR T 5 G DT BB TR AT I A R R, I BAT BRI 45
Hoys A B SRR A R

5.3. 3 PLIU D PLENFAAS AR I A, #OREFEE I P A DT H o e LA S Wk
EMIISAP I TARIRES . H AT R UL A 22 SR AR K COMBR N H A% ST T
U SR BE B, — B BRIE P T2 A B 1 AN IIAECY T ORI NRS L,
WAELEATS I AW RIS B =AW, MERRHEE AR K OO DI IE S T
oSN, W &6 mm SN B AR, RIS SE £ LA ok R R . WK
ANESEF . N, RN A EREIEN, BRSSP Rt TN S R AR A
— FURBLIN e Mgt SRR REE, DARUEES AT . HET R W0 7 e 5t 1
5.3.3 %

-~

RN

=i

AR

BIAMES. 3.3 BETHENTRE

BTS00 O LR 00, RIS AR I 2R BR RS by SR T A2 (A
hy B0 F Y. RO A%, AR IOL T, Rk WL C.

BT T TN 7T DU A DG A7 AR A e 00 T W 1 LR s P,
ARSI, FCRUA I T v 5 = R v

5. 3. 4 i FUTHEI— BB FER S ACHE DORAR S A7 e, 5 LBl Sk e B
Pt P A T A R, R — O 1 mm. SRR A R YR 0 T
BB MW % W% TOWM A L W B W R S 3 4 B R .

EHES5I4 HEAERNOEES

[ e & i M it 5%
n IR <H iR T E i
IR <N <3R — i 1 & 4t
Be<H<2B L3 _ A S 1k i
< | R EE SAANLERMIE |

iE: BABEHEE, N HEREEE,



b YW T I R T P R R R T R e e A TR — T T, bR AT B
I, AR GRS B PRI e bR N YO e AE BRI 7] (Bl 28 5 1)) 22 /D A L — A2 )
Mo AR b2 /DR A 11 /NI, P IRE B Ok 2 — Sme £EREIE A 28 BTl 2 N AR
R N T - ST e SRS A i S

MR R YU VAR LT i v AR AL, B Sk AN B bR s by SR PR
WRZEL AR, BAIZ S I N Y. T2 R, 25 G ) DB B A R HE 15
JFE LN, DRSS 5, CGEHERDA TU0 I DRI RO R — AN I R S TG 1 -
— AR RE B YA ATy H+h Ab (H Oy BEER, b A BRI 32 i ) St A R st 1447
AT, ARG B T RE e g — AR HEA T M s s o 5 TN 45 T30 PR 222 T A 42
i, AN R BOR ZE AR 0.3 mm, X ASAEKHERSZE B AOWIA, — N I AR
3N, IR A R, DAMERE T . T ORI, S AR TIE S = ORI, Ik
R 22NN T+ 1.0mm,  HCOFSAEAT WA .

U4 B0 b 2k T 7 N T A5 A el s T L TR P00 i T U P 5 S S A Sy )
By AR FH Ak SOHAT AR =)

5.3.5 4 T HIWIFFIZ 5 FEEA AR BIX . 9 T R DX DL BBk DX ARV TR, e LA A A B AR P
Ak 1 D6 F R WA I B e T L, DA O B BT IS, AT BT R AR TR AT
o

Pl P A T R ) 182 % 2 LA T RS VT, e v s U B A ] R P8 Ak RS A RS e, 0T LA
PR V) 2 N T b 2 ] R A Ik B s i b o AEAT RS TR P b, R DU LA

(D)zedke WMT7E, PhEEARE AT HE;

Q) RER K IR T I s U0,

)AL I (FLAE d 40 — 50 mm), 223 K I

GHLPUR, BEEN &AM, AT 2 T

(S)KE P BEfg I L 7 . RIIFAEESR

(Ol igiaes:iN

PR TH 2R 2 ) AR SR w43 g I A7 RS TR LR AT B v o vl A7 B8 o it
TR Ay, BeE TR, ENPER, RBUEELEZINA TN, BB Z 2 M RN
iR, ARtk HA R . Hiri 2 R T

AT R0 LLEA RS S AN S /D RERETERT 40k B SN RS TR 2 BBt PR s
Bt HRE I A N IS AR T RS i, T 22 B SRS VT AT L FRLE N AN TR R S A P v 2 A
W ps, I DA AR LA I B i, E TRESEER R 2 S B T h N A o MRS
I IR A S s TR R Ity Sk 2 . EUETRIAR AT JLAM RS I A5 (R HE T AL,
PR H 2 RAf NS TR (O HETEFL A, #0225 BRI, AL &= =0k, e Roe
/T 0. 01 mm B HCHSPIEIC AR
50401 Ny AR M ER AR TR I H A A 75 AR Al s s s e T, H
R ) AR M s U BRI 5E a0 SLF Fetll Ak i o 6 — ot gl b, 2R
P % AR B by 32 o AT SRSt T K A K 0 42 e 0 a0 ) o 105 Ak e /K
Fg A o, W) RT SR B LT eI S e A T I W s o LT e HIME IR SRR X TAE G R
SRS, RO TOUE A
5.4.5 0 TR KA RIEEE T NV PIRAS, AR W EE 32 PRI, A B R T+
I YT RTRE AR T ek 364 T ) H

TREBBE - W AR T 1 VRSB N ) AR S Sl Aoy B AR o SN TR -, Sl AR
DS SIS AR TR BIAREE , R J5 R SE A5 S H e — AR 2k bsR s AR, TR sk N D)

2 H AT MR AR A TR AR S, U] 4 S 8 ok PR B N VR Py, T



JCET MR BOGRAGAN I 2RI, AR PR KA N TRt - (N AR(E, SRV
D2 eI I, AR — Tl v, 3 AR RN ORISR, S IBEA T,
TR IR IR AN T =00 JRIMERIR TS FUE, JHr R i .
5.5.1,5.52 4 1 T RE 0 R A AR, T LA ARUE ML, 20T ORI 2 4x 1k,
A7 5 TS [ g WIS 2 R Rk s g BL AT SZ P by e R ) Pk sy AT M e
I o e s 52 IS ot R 1 s BRI 5 Ky W] 23 Db s X v A G g v o s 3G
PARZNIDR Wy e AN NI 2N 7R ER 23 b S - SRR 5/ R R R ok W U
RSP v, TZC B B AN o i g D 5 (K 2 R 2 o, R ot e
PRV @, SOREMEEE, Ui A R o BB S ) G5 Nk i g g — g o, TR
FBCE T HIE BT A IERAT A, DA AETE Rl R Ty Sy o MU, AR AR o &
TR, ENIEATIE, BHREEA D M AD T =00 JsRINERE 5 RE, JF
i IR aR il .
5.6 1 —fRNER R = AT 1) A PR L sl a4, SRR IR B L R A A B K
5.7 1 FUBUK s g2 sl — R LUK ST, HB B3t I @A ), AR 4
AV, TNV BNV BRI AL
6.1.1 EGERPR AR A, S U S48 A Tt PP A R4 A T B M4 0 i
RIBTES, DUACTREI AR CInIER . UG AE . SC 288, DUMED BT AR,
Gl P SBEELAT PRI ) 2 A s s B 1 R .
6.1.2 DL 47 1 BT AR O 50t (B sl 0 2l e PR30 ) 2 R g2 1 a7 % I 28
2 P (15 ), DARE T2 M M P2 D i (R 2 e A S AR Ao [ PP AR S 1
RARPRR 7RI ] o
R T R R 22 1A 530 i A A 92 D0 s LA 8 O, R S 0 i 2 ) (924 B I 1) i 2
AR B BN el ARASKI, S DA B BEAT 7347, e 00N H B T idont e pir
P E BT, $R A7 RS BN TS AL IR, DUAIT LA AN S SR e, il
B I 45 0l LRt R kA .
6. 1.4 i TBUATHE SR FOEESE . RFAIEATH, FTLME BB AL, 57D
S it 130 ol AT I e e ™ G R, DRIt TR I PRAIE A S S WA i T
TR AT SR B R S I B A 25
6. 2. 1 MR BORL K 0 M A B AR R B AS A o S0 o0 M s I B 2 A7 e »
X I MR A ACHEA T AT FEVE AT, FRER A . DRAA R AT I R (38 22, BRI U 75
FRR AR AR G IR ZE, S DA BRI, D) S ORAIE 2 e s ] SE A M g e
Fok, B MR EAR AT R, OIS R BT S R, B I A A I
[k 5 ot 2 M2 ) 23 ] PR 2 025 dm e A2 i A 0 M R B AR Bl A i
THEAE, TR RN B RN R, R,
6.2.2 fEBUA I A Re DO SR AR HER PR, LIS AR R R
WA LG, TR TN K. AR A W] AR
6. 2. 3 FEJOWM T 7 BN B b AT vk B, FTEARDC IR I MR, TR Bd 2 )
HIOR ], AR TG B 3 A WA T A LA AR IR 100, U 20 B A T 200 2 A1 2 1) 25 1
AR
6. 2. 4 T ST s DB gl 22 1 ) — A7 A2 s R B — (R R 1], WL 6.2.4
I o SR MR T30 B R B 0 AR AR DL » 465 308 0 R BB AT [T 0 0 e Al (e 248D
BEAT TN, JF LR AT UL, S L O SR e 7 M LS A SR SR ) AR
IR 2 IE N, BOWIRIE A TRGEIRAS, SCP RS AR, WERALAS H LR R
SR KL GRIL T RS ), RYIEAENSIY DR AREIRES, WL RIRIBH M A TR



x
1EH Bk
BE (d) 0 ﬁt?ﬁéﬁ?&)
HE6.2.4 i —fir ¥ 1 2% 1 05 oY — {0 £l 8
6.2 .5 XA WA At D 4 SRBEA T IO U 20 Hr s FROIIZ000 A AT B L B A B A B i Ya L, DAVP

At G Ry SR 22 AR e BN EARAR I 1077 5 HY AR ] e ey DA L%
(DAZAZ Dy 1A 70 Mt — R A R

U=de™
Ofsgoiim U=A(e " =e ") (B8 6.2.5-1)BH 6.2.52)

U=Alg{(B+t)/(B+1,)]
@ty U=Alg(l+1)+B (B 6.2.5-3)(HiH 6.2.5-4)

@ hekm U=1/(A+B) G 6. 2. 5-5)

L U TR BN ) H);
AB—IAIHRHL;
tto W S AU I TR) (d)
) F T-Hb N TR E) A2 R R G il . HET0T B T B AR A A R 52 FH 42 AT T
(YIRS R ARECR BOEAT PR B e 28000, BN ih &b AT [P i AN B
A T S W B DR AR SR H DA O R R R T 4 40 B B ek B0 AT R 4 A
S=A(1-e "] +U, (x>x) }

§=-A(1-e""""])+T, (x=x,)

S=A(1-e") {(x=0)

X A B[RS
X — BRI B 25
S—HRIFIEH X Ab i1 %
Xov W45 1 Xo ARAIVTIRAE woo
MRAEZ, X T-H Ry B B — R A 6. 2. 5-6 ) LT ML, 584072
— R EEW 6.2.5—7). X T G 6.2.5-7), FE LR M x BN, SHET 0
s A SAET 0, BN A R R,
(3)Hb AR YT AL 7] 43 AT FUAER FH Peck 22

(B H(6, 2. 5-6)(HiH 6, 2. 5-7)



S{x:l :.‘*J-mnr‘: .'Iu:i
|
P ——
W 2T
| conmel H
8 "'?Tt'iun[.q-ﬁn —E]
- 20 (WU 6. 2. 58 )(ULW 6. 2. 59 )(BM 6. 2. 5-10 )
AP Si=x) PEpEE LR « AEATIFE(L (mm);

S — Wi o R Ak B KT RE (A
V,—M T IL#& B EEHERYL (n'/m);
i—— LR i 2R 2 i
H— i il 48 3

6. 3.1 f5 SR BHA BB T ML ik, Huri A i, R EH K

(DAGERBLA R GRE, SO & 24, W LR e i 4,

ORI Z AR ) SR Aast, LEREEsI Bt
6. 3. 2 M N R ASERE e B 2 T A il LA e
6. 3. 3 AL I R A AT I AR K 73 A 20 DA S o A Mg B oA, AR T 3
(58

(DSEIF I M BER MRS 4 e s, 0 M 0] a5 R AN R IL PRI R S, R 244
BRI SR I S I 3B — R H R R T 3

QY By M- 2ead — BURF AL, AR A 10 2 s S AR S BER AE AT 255 0
S B R S ) — o, 4R B BOE . BB A R AR HARE
Ao HOHRE TR Mt T EEAE WA T, R IR A Bevt gt alt
7.1 MR BRI e 1 T SE RO, AR TR AN A R A, TN
FCASRABIBE T TR B A T ISR, I A ON e B B ST, NS RETEIRL.
U, MR R (B AR SRR NS W S BRI R R )R
I BT SR SRRk, I AT S SRS AR T3



