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BAHARTE BB RBRERTS KRikH A d AR, St LB KGA T ILE
AF—H AL I FRGENORE P,

KRB BRI 4R Z AL #ATTHIE, Soh, (ERBEEAR RKMEIUG]
94—2008) . 22 L3 E X 7 HLE Y (GB 50011—2001) (2008 48 (& L TR #HK
#3EY(GB 50021—2001) (2009 ) . AN BAHf i 3 £ 5 & ah & i M58 Y JTG
D63—2007) (R A Ak d, T A2 3k 7 $H EHLE ) (GB 50287—2008) (A X H A &
HIEYIG] 8—2007) ¥ AR AFEGITEME, LA MAEPMEF 2 A LML Z
4, AR ITHLTE BT KA,

APBR . BLTARBEI2TE, XA 153 HE,FAs 04, A 42 111
B, ETEMEAKGI ARETIR 47T E L4 TELIES0HE,
EIRS8E, IEZ2FEER 3, 205 KR 558, £+ 935,798
BEGSIA,

AUEAELEALT N, ARNEAERBIE, K AN AR LV EHRSLFF
B1~2:8, ZHEAEXE, FXE X EHI I HRF Bt B E R FA,
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HRE) R

(CEFBEBARMIEYJG] 94—2008) B 2008 4E 10 A 1 B EHIT, B
51 5B YRR TEHET AR
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1-1 BT #E—BRXE TR EFR 150kN, ful K 200m, AR AR LM, ERE
1. 5m, ¥ 1. Sm, Fi P38, T BAWBH L NELNA TR0, BEA—, B8EE 7~
8m, B T K EHE 3. Om, FHZMBEEFR N T E I FH L, MHRR AN ER? FRABEH.
(DOHERR S ; OB )V AEHRE RN ; (O # T /KRR LB IR,

% RARER 50N, BEANLTRAAGE, HEAFEREMRENRAE, X0
JEE PSS 0

b = ijGk =71 51>5<01. o = 100kPaCRE: G < fue
(DREFHIENEBH LB A EZE, b H R B A FFEM fu=>100kPa, #i A &3/
HEMREER,

CORE(ERFUDEERMIRIT NGB 50007—2002) , i FEZ /1 2. KRB R R
BEETET 360 HEMEETRE) B 3X 1. 5=4. 5m, HAME T 4. 5+1. 5=6. 0m, H 2 HF
7~8m, SRHEXRARK,

(O T AR E M R STHE R R I HA K,

(DZRIT B R R B AN O BN R, &M GB 50007—
2002, X B EREHMSL . G RIVF 4%, B G 3%, I TE I EE + Fb A EE#ER—,
HEREEEZERIBR, B LN B S % B E IS5 B2 U,

1-2 EIHRBEFHRBRERRLE, THEXRILEEH ¢ =0. 656,k L #7E 100~200kPa fE
NTFTHEHERBMERER, AN Z L EN RS

Bml-2%
EA p(kPa) 50 100 200
& Ah(mm) 0. 155 0. 263 0. 565
B LB e =co— 52 (1+e), Hy=20mm
V]
_ 0. 263
€10 =0. 656~——2—O— X (140, 656)=0, 656—0, 0218=0. 634
. 0. 565
€200 =0. 656—--—5()—-)( (14-0. 656) =0, 656 —0. 0468=0. 609
(DESRZR

ey—e _0,634—0, 609

TS T 200—100 =0. 25MPa™!
QY EHEHE
E=1ta 130684 5\\p,

a 0,25



R E L TR A KR M A R RAL R

B ZTBEWEGEZ M a1, =0. 25MPa ', P EZHEHEL .

1-3 ERRETTEH#TEERR, &SRANBE S EA KR V. =491 0cn’® , MK
F13% BEER R V, =134, Sem?®, I 38 FE ) 5 B 4R TR Vi =217, 0cr®, ERBUE SR Ap=
0. 29MPa, AR 1=0. 38, RITE + BHEEEE,

f BECETTHREEREIGB 50021—2001) , HEEERE T HE

E, =2<1+p>(VC+W)§§

AV =V;—V, = 217 —134.5 = 82. 5cm®

E. =2 X (1+0.38) X (491+ 217 +2134. 5)>< g.zzg

= 2. 76 X 666. 75 X 0. 00352 = 6. 47TMPa
14 REH LT =M BAAHOKEGERE(CU), =A TR K /D ERLI FFLERK
B iR B » 8 BN S R B /R (B A B0 AR B FIE 42 , DA R B 1+ AR BN IR b

/ 4
C\¢o

Blize
BH
+ &
XERH o1 (kPa) INERLS] 05 (kPa) FLBEUKE S u(kPa)
1 77 24 11
2 131 60 32
3 161 80 43
R A¥NS z
+8¥1 of=0,—u=77—11=66kPa
6y =0;—u=24—11=13kPa o
+#2 o/=131—32=99kPa I
Ug =60—32=28kPa 395 g
+#3 o6,=161—43=118kPa 635
o} =80—43=37kPa =
PR Ty I E o7 14 BRBIAUsS

R 1 ol =5 (ol —0})+0i =7 (66—13)+13=39. 5kPa

¥ 26.5

+#2 ol =1(99—28)-+28=35.5+28=63. 5kPa
HB 35,5

B3 o = (118—37)+37=40. 5+37=77, 5kPa
AgZ 40.5



—ELIBRHE

¥ =R LRGS RSB — AR PR B (FURED , S BT 7R , AR B BN ISR EEHEAT ¢ =

12kPa, ¢ =21. 8°,

1-5 FGHuh AT, % RIK IR - BEHE AL, #E42 0. Sm, HEK 12m, A, B A BB
L. 2mX 1. 6m, #( B BB ARMAYUG] 79—2002) HiE H S HER TR, R8N
BBV AR SHERARR. KREHE SRR KRMERTRIZL?

B AREEERAREERTF R R B B ER

A= = a/dp
m

A A—EHRER;
A—HEEBEH;
m——EBBRE;
d— G EHRZ;
d.—— RS HAE AR E RN SR ER, ERAHE d.=1.13/55;
ARSI 167 1] B v 1 () B
d.=113%v/1,2X 1.6 = 1, 566m

m—dtfd? = %5
1.566°

S1.82

= 0. 102

_ Ay mX0.25% .
Ae—m— 0,102 = 1. 92m

1-6  #CHE L THEBEMAE) (GB 50021—2001) # &, X E R LB+ 48, 4442 D, =
75mm, }442 D, =71. 3mm, 7] 0 442 D.=70. 6mm, B 1 38 ELA % 81 25 M0 TG 975 254 . BORM
T AR EIBR G SMEBR EL , H 2B TH 2B 28,

R ORECH L TEBEMIENGB 50021—2001) i 7 F B+ 2H AR H.

Di—Df 752 —70.6° 5625 —4984. 36
AR b = D¢ T 70.6¢8 4984. 36

_ 640.64 _ g
= Jogi 36 = 0-1285 = 12.85%

I _Ds_De_71.3—'70.6_ _ 0
HIEIBR = b =706 = 0.0099 = 0.99%

BAER R F E R =12, 85%6<<13%, AEIBR L =0. 9% <<1%, /B F e i - 58,

shipi =" g

K :D.— R BT OWNE;
D,—B L8822 ;
D—HR L 885M7;
D,— W+ 8 E#IMZ, X #eEE D, =D,
B 28 LA ST NS AT, PT LA IR £ 28 0 [E 2 15 SR i 1 58,
17 RERGMIENMEDLR, AFERER 0. 5m® H17RTHIRE , - AR
R, R R (LM B 2=0. 33),

3



EME L ARG S LB KR 55 F A EBRARNE

B17%

K1 p(kPa) 25 50 100 125 150 175 200 225 250 275

JikE s(mm) 0.88 1.76 3.53 4,41 5. 30 6.13 7.25 8.00 10. 54 15, 80

B OREESMTIEERTULE ps MELE., & s R, (AL THN
#EY(GB 50007—2002) #y B AR 4RI E T

5/6=0.01~0. 015(s RUTRER ,b g Fa Al T8 BE ) FT X BE A4 787 38R, 1B HAE R R K T B A 3R
Bi—¥,

s/b=0.01,5s = 0.01 X &= 0,01 X0, 707 = 7. 07mm

s=0. 01X &=0. 01X0. 707m="7. O7mm, Fr Xt R 8 1 fu =195kPa, B A MBI — 2K K
137. 5kPa, By LAt B 7K 38 S AFIEAE fa.=137. 5kPa, X} B A9 YT s=4. 5mm,

BECE T TR EMED (GB 50021— 0 50 100 150 200 250 300 PP
2001) , 13 AL °M<\: T
Ey = [,(1—pt) & g’ e
Ko Ey— W AT i \\
L—RERIERER FR [,=0.886; 15} .
p— AWM. B+ £=0. 33; 20k

d— A& BN KR ER,6=0. 707m;

p— B AR SRR (kPa) ; W17 H
s 5 p XL EUTEE (mm) ,
Ey = LA —4) % = 0.886 X (1—0.332) XQ%XSLWJ

= 0, 7895 % 21,6 = 17. 05MPa

1-8  RETLATEARR, $57LER r—0. 5m, R B Frk fiz 1L En%

B RAZRESRREEBNMES o EHEMEKEH N

0. 75MPa, FEH .0 B JE ST HH BB A MK E F1 % 0. 25MPa, MR B K

5. Om, IIIH A Hi B % 50L/min, I B IIE R A ZEE AT 5m, &%
R BBk BRI+ ERE RN,

ORI CERREIE 3 LSS S ES =W EARE, I _,E

BT T —
FEAHERE (0-0BE : b F AR TR % B BT o L R % B =Emm
19 1/2 RbBIKFRAENE T EELE. )

AEARPOEREANTERRNERNKEENR p. 8, IRBBRKE, EKRR &
KA,

P = Pb + Pz - ps
HAH:p EKRE B E S (MPa) ;
pr—EIERES I (MPa) ;



— BLIRYHE

p.—KEE 1 (MPa);
p— BERBREAENREFERBIESIRERN/cm?),
p=0.75+0.25—0 = 1. 0MPa
(O BELFAR W RZRERESHHHRKRSBERAENRRZ T
V-,
AP W—NRAKE[L/(min - m?) ];
Q— LK B ERE (I./min);

—RARBKE (m);
p— IR B /KB B i 2 (N/em?®)
50 . .
W=m=0.lOL/(mln'm)

(2) HiRBBRAE AR KR MEEATERREKEN, L EEERN

k=0.52TWlg °-—f6—l

A . r—HILER, KRS A

k=O.527><0.1><1g0—'%§§x—5=O.527><0.1><O.8195><O.001><24><SO:0.062m/d

1-9 ERAEAYRAREER, PEEERSEHTEFN, SMNEE 6 HHEA K E294, 5
LA BN\ FRNE, AR P REGEBBIEFAMTN, 2R ARB LT BFERE, 3
VBT : (DRMEE L BK; (DL OOARHS I R TIME; (O K FIEBRH.

B MNERYREFLE.RE TR LRSS R, S AKE S RENFEHE, Zh
FHEEASYS EAA (B BLEI\ T 24E; 8] B T R 2 B TR A 8 K Ak , 5 3 5
EREAH.

BERKk 15 R 55 BT B LR AR L R 1R 0L, FE RS2 (DEERBAN. W
28 EXR/N B T A R IR A L, FERE W AL TR KRS/ (O B+ R
(SMER B BB R A B 3 T Ul (O shiPRER T A,

1-10 HHlr A EREHE EOR 1. 5m, BRI BK 21, om, B 182 K 1. Om,
FTREARENERR 1. 10m, H5{LAEEPE. EELK 8. 5m, S A BRSOV ESR
0. 15m, EH O H T 0. 4m, RPN EZEE OMEBE LD :

B BENBEZEEOMERN

=[(21+4+1.0)—(L.5+ 1 1D]—[(18.5+0.15+0.15) —0. 4]
=[22—2.6]—[18.8—0.4]
=19.4—18.4 = 1.0m

1-11  ERHELEAREEME R = MESRE, RS RWFE/RE QLB S i, 5B
HAIKY , iRERZERE T T AR (DWMERES LA RSEAHEKRE; (2)%
WAL A BESAHKRE ; (D MELS L MESAHKRE; (OBES T HEEHKRK .,

@ (DEMEYRSRHELWABRSEAEKRRNEREAGLN A—KEL, HiXEE
I o5 AR (EBRE B £ S 2%, =4 BN B HEMHERA, AL h— &K TEL.

5



EE L DRI A KRB MG F A ERADA R

(2% B S5 AR 1 5 B S R HEK IR B R N N 9 R 4Tk SO — E U
#rek.
(O ELRAEN + M ESAHK R BB S S, TR LEREOY—HENE.
(DFEBEHAWA L, AIBS i, 5 BB A KRR BN LA BEAHKARER .
112 BT EKRE, EAMREXRR LR, REBRMVTH T AKUUT, ABR&EK
FE 5. Om, H T AKAEBIRE R 50m, FKRBLERMT R, itAARERKN AR AR.

Hi1-12%
KE# p(MPa) 0.3 0.6 1.0
K& Q(L/min) 30 65 100
# BARKE
Q

I-p
AP W—HRKEIL/(min » m?) ];
Q—H/KBERE(L/min);

—REERKE(m);
p—IR5 B KA BT N e S S5 (MPa) ,
o __—3()— p—g 1 .
W, = 0 3%5 %100 — 0. 2L/(min « m?)
-6 _ in e
W, = 0 655100 = 0. 217L/(min « m?)
100 .
W3 = m = 0. 2L/(mm . mz)
S R Rk B

W=—1W, +W2+W3)=%><<o. 240, 21740, 2)=0, 206L/(min * m?)

1-13 Rk Sed oK ERE i KW RYB , R+ H i B RN RES AL YK i B 17
T RS, BRI E R 2 R N =12 14, SRR ERB No=15 1, S REHHE S
LRIRIA KL Z A4 , I PR O R FHIBE RS b 5SS HR VIR L MM 1, Bksk
Z AH=5.0m, REL A% 3 FFHRER 6 FFPKMWKK 10m, TFH 4 £EHLK. it
HxB ML LK SRR .

B KOBERRAIBR K EE ERK K%

_ Ak
T
A i—IKBE;
OB B LMK LRk

L—BWKE.
3 K2H 6 AFHRK 10m, SHERMK R L =3. 33m,

. Ab 5.0 B N
=T “5-Dxa33_ »07=~01
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1-14  7E—#H5H HHE R T L om WER G BB, LB EHA RER. AE(AFL T

FEIZEILIE ) (GB 50001—2001) 5 B IR BE ¥ Bl P BT 34 #h 43 LU AEL, 37 4 Bk 20 35 £ R 9

T E
114 3%k
—_— £ 5} BEJRVKBE (ol /1008)
(m) «(Cl7) e(SOF)
0~0. 05 78.43 111. 32
0. 05~0. 25 35.81 81. 15
0,25~0,5 6. 58 13. 92
0.5~0.75 5.97 13. 80
0.75~1.0 5.31 11. 89
R c(Cl)REE T4 100g L HFT & ZEE/RY B L3 & AL ¥ KR
-
D= 25((%103—) )
FiRIURE JEL BE A1
D, = i[c(cr)/zc(SOi—)]/Zhi
— (50357 0. 05+ 223, 2450280, 25452002 X0, 25+

5. 31
5301 550 25)/(0. 054-0. 240, 25+0. 254-0. 25)

= (0. 00176+0. 0441+0. 0591-+0. 0541 +0. 0558) /1. 0=0. 215
M GB 50021—2001 % 6. 8. 2-1,D,<<0. 3,iZE W + B FHREBEHE L.
1-15 BiGAEDENER T ENTEE, ARSEE . TR+ ENTHE.

|1-15 %
RO T & m, W E R o THEE mp THEKEw
() (g/em?) (g)
12566, 40 1.6 15315. 3 14,5%

R ARERPRE m,—=12566. 4g
EREE =1 6g/cm’

AR V=T = 12566.4_ g5, s

0s 1.6
THEE ep= % = 1. 95g/cm®

; —f __ 19 _
THTFEE o T+w 130, 145—1. 70g/cm’

1-16 REHTRHHAD S KZHRE L AB B LA SKAIRE 2. 5m, B £UKAIR
7



B E E TARIE A WA KRS 00 B S R A A R

% 3.0 m, AR KA R 10m, RHER A EAEHBES.
R KABE N RN BRI LKL BR
Ar_3.0=2.5 _ o

TL T 10
KIEBWSP, B T3 BB S, 05182k L3 5 . WVER h FIR Ve B B , K
ﬁéﬁﬂﬂ‘d‘é\ﬁﬁiﬁﬁﬁﬁhﬂ—ﬁéﬁfﬁﬁiﬁ MR BRI ZINBRERAARAIB R

.
J=7.
R :J—8BWI;
i— KN ;
Yo KEE,

J =10X0, 05 = 0, 5kN/m?

1-17 FEHR XL SHERRYERE 3. 0m, #1 F K{zH
FHE T 1.Om A EHME T L. Om, FHE FEE 5. 0m A [E
R, FHEYEEE N 0. SMPa, Bt 2 BT C 25 R, I
R, A LB X REEE L 18kN/m® i, R HE fh it RSE
SR F Vi, ki

BAEQEN-FE L+ HEEN=8H¥NEN

R B TIE KA A S R A N ' A

Apr =1X1842X8—0 — 34kPa

JEIK P AL 3R S 1B’ Ap,

Ap: =1X184+8X3—1X18 = 24kPa

BT T 5. Om AV B 148 Aps BT

Aps =1X18+7X8—(1X18-+4 X 8) = 24kPa

B FHLE UK AL B T3 R IR T TR A

ImL

g

Ea¥egaezozo oo oo o ol Bl
B

lml 2m

s=s5+8 = EA?’H
5 X (3424) 3 X @4+20
= 00 X 1000 + 500 X 4000 = 58 4 192 = 250mm

1-18 PO RERTFLBRE » AP B P.(UFRRE AR T, REEOKFIK
B TR T B 28 ML ) (GB 50487—2008) #{ B F A HF M - MR BEH MR ERE T
B . ( )
A n=20.3%;P,=38.1% B.n;=25.8%;P,=37.5%
C.ny=31.2%;P4,=38.5% D. n,=35.5%;P.=38.0%
R ARIECOKFIK s T R B A ) (GB 50487—2008) Hi + B9 45 1 RIARIE 4 B9 4 ks
'L TR EE R

_1 g
(1)?ﬁi;t,Pc>4(l_n) X100%



— BEITREHE

(2T, P — X 100%

4(1—n)
KA P.— B4R Boe & &, R B EH 4%t (%)
n——+RFLBER (%),
jJ— 1 — 0.314 — 31. 4% < 38.1%

T a(1—n)  4(1—0.203)

P, 1 —0.337 = 33.7% < 37.5%

~ 1(1—0.258)

I e 0
Po =t —o 31 = O 363 = 36.3% < 38.5%

S R 0
Pu = iy —o 355y = O- 388 = 38.3% >>38.0%

& DI, B BTN RER.

ER.(D)

1-19 6 BEE4EMEEHIE T E, FEHR 8 9mX 24m, FWH T &HHFE 0. 5m,
H T KRR 7. Om, A5 FLIIST, FLEE 10. Om, AHARSEFLIEIRE A RN AT X 7. Om, 2R IS F
ShFLBERLZ :0~3. Om PR, 3. 0~5. 5m HEEME L, I T AHMERFE K £EAENR
RYEWTLIEL R 0~3. 0om A & PP, 3. 0~5. 5m NEEME L+ 5. 5~ 14m HAT B+, U T
REERFKE . RIBLU LR, THHTRERBMSIE? UM E,

(D 52 W b5 N RO R A A 0L 5

PS4 B F AT, nE A+ 2

(RS BIRE KRB, B E S T ENE R B ) b8 ;

(DR B, AT HE.

B (L6 EMEAEHEE, BN AEEM, ZERFEE 1. 5~2. Om, ZERIEF 0. 5~
L. Om, K32 S 2B 36(6 AERMTE) .

FHEE 1.0+3X2=7m

T2 5. 5~14m HATBHE L, U T RREK S, 54 ABMEZ HEUTEEZAYHEEYN

(2)6 BHEERERFHEFY 100~150kPa, L 855 ab i 1 2, AR VS AT 35 180~
250kPa’%ﬁﬁ?ﬁE§*’%ﬁﬂ§ﬁﬂo

) NEBRFERN L BB IR KRR H AR 50 T B A,

FrAZE () TR ERAME, REKH TENERB TR ER ERMSELY.

120 EEFYETEERETHE L 8000m®, HHIEL/FHEKE w, = 14%, HWHIE
S:=90% BB B 7=15. 5kN/m* . KIR B 7K H wo=10% , L BARMHBE N G, =2. 72, i
BEREHRNFR.

W ELHENNTERE
Yy _ 15.5

Ta =y =71101~ W 1N/m
EEEHEENTEE
G

Ve = m)’w



AM B L AN S L F R B 55 5 E A AR

S, — wl,
e
o — wG,
S,
_0.14X2.72
=069 = 0. 423
- 272 — 3
Yo = 130,423 X 10 = 19, 1kN/m:
W ELR G AT REMSENTEEE ' N
ViYa = Vi7ae
_ Ve7e _ 8000Xx19.1 3
V, = . = T4 1 = 10836. 9m

1-21 KPR RAEK B HEK KR PHTALMARE, ME s, B8KHEE
£ r=0. 15m, ¥ H %4 R=60m, F/KEBE H=10m, KAIFEE S=3.0m, BBERHK k=
25m/d, K & Q.

R WIETEH Dupuit AR

B (2H, — S)S E R
Q = 1. 366k X ——I;R/r
A Q—FXHkE; EEE
B ERE —
H, =R \ / )
R—PB&/KE W45
— KA 8
S—IKPIRRIE.
. (Z2X10—3) X3 v ve T T
Q= 1.366 X 25X 6070, 15
51 H1-21
= 34.15 X 55 = 669. 3m*/d

122 ZEHPAEHRE S HAR 30°, CAEKE SN 1200kN/m, Y5 % EHHMFE

* KEE h=10m i}, R TESN.
B REEBE IR MREEME)(TB 10027— 2001)%1‘%@%?&%51 WHRE

REOTHE 1-22 A,
WiE Rk

4]

]

a) kA b) ZIEHE
H1-22E HAeRNBERYGTR
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