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Fig. 1.Sample function curve of stationary
binomial stochastic process.
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Fig. 2. Distribution histograms of internal pressure of transfer medium (a),
the highest environmental temperature (b), the lowest environmental
temperature (¢) and the maximum annual wind loads (d).

T EHEAMEIEES
PEYLZE R A3
BT T R I AT I B TR (E)
B, HIch R R EAT B R BRI T RE RN, T
WSk 4R & 308 7 00 T AR B R A R L R R
Bo HEB—HUUEFSHitHE, B HERTER
RV B B R B R, MIRIESH
AT BES R, REXR (1) FHRE, RA
R EREPHTERFHRKE QI ER)
EREMIIEIQ(), 0< + < T] MAMNRTE
BT R, B —BBETHRMNEY,
RPN T ERFRAME Qu 1Y
BRSHEY Fu(z) SEEHAEESHEY
U OFla) ZEEEMXER
. Fy(z)=[F(2)I" (z=0) (1)
AP, m NELHEEPNREH FHHAKRY,

m = ProRiiBAIME, M FES—IE «, LORE
WHEHE, B P = 1,R(1) AEWHER; MES—
BTER r, L BUBESR N P+~ 1 B9EA, XA N Y &l
LA 2R T 18 B < R Ko

EHERITSHITR

BaT, B# & FHEMRGHRE, =it AR ER
MEFREHTRENFEMTRIE BmAe]
RERB AR MG T BT A, AXESRX
MOFXRNEHEM L, ZEMLEETEERY
LREH, RIA TS X, BT 1 50 Fi%it
ERHAEFHE TN E RS UR FRR
BRENERKEZTLY SO M HE. FRUNX
BHERAEFS TREEAR, EARELTER
FHSHEHERIGRE (X*RER.K - SREB%)#
FafRRRR, UL ARESWEREN
SR, PEA N A ERETRCRE

« 59 .



fifiz S E R X R

1996 £ 9 A

BE RESBER)NERKESTRAES S
i MTFREH, BRALH 70X T T A
BEMSSRT, RET AEFEME T2 TER, B

B, AR E S A4 R, A H A TRIUR
FENERYET . FXRHAGWEARNE. B
AR B REARNEELE 1.

x1 W ERMATERFTLHMAMNIE
Table 1.Simulated data of variable loads in design reference period

SRR | AT IR SO TR IR (R Q2 | SRR S RO AR I SR R0 R 1 SO

WEER | p(MPa) £ (C) 0 (C) | mEme | p(MPa £ (T) £.(T)
1 2.200 34.00 -2.00 26 2.640 37.15 -4.30
2 2.350 35.50 -2.50 27 2.375 38.35 -2.70
3 2.530 34.20 -3.00 28 2.280 39.35 -0.50
4 2.500 36.80 -5.00 29 2.465 . 37.25 -1.20
5 2.450 37.00 -3.50 30 2.510 38.65 -5.80
6 2.570 35.25 -4.00 31 2.340 39.85 -2.30
7 2.440 36.50 0.00 32 2.370 37.45 -1.20
8 2.620 38.00 -1.00 33 2.420 36.85 -5.20
9 2.515 41.00 -1.50 34 2.150 36.20 -3.10
10 2.400 37.80 -4.50 35 2.600 41.30 -5.30
11 2.550 34.50 -3.60 36 2.250 40.00 -2.40
12 2.650 36.40 -2.60 37 2.495 37.55 —-0.60
13 2.445 35.80 -4.60 38 2.580 38.40 -2.80
14 2.460 39.00 -1.60 39 2.270 39.15 -3.40
15 2.600 38.20 -2.20 40 2.382 37.90 -1.30
16 2.490 37.50 - =3.30 41 2.230 38.30 -3.70
17 2.395 35.45 —-4.40 42 2.190 37.30 -4.20
18 2.335 38.60 -5.50 43 2.435 35.00 -0.40
19 2.540 39.10 -3.40 44 2.070 36.90 -0.70
20 2.730 38.55 -1.80 45 2.000 40,30 -2.10
21 2.415 34.70 -3.90 46 2.610 37.70 -5.40
22 2.475 35.90 -4.70 47 2.190 40.50 -4.10
23 2.365 36.70 -2.90 48 2.310 36.00 -2.20
24 2.455 39.25 -1.70 49 2.240 38.90 -1.10
25 2.700 36.45 -3.20 50 2.220 35.60 -0.90
3 1 B OBUE, B SR AR B pg Mog -

Lol 2 (D% F(x) HESH I, HUWFHFER Qu

n

T AKE ptt, SEMHE, EXE, n =50,

LS8R A E

WAETETR, EEHF A AR A TR AR
WMEEYN P, EEHSBAHEIAERY F(2) &
0B (i =1,2,--,50) ¥R HMEE ML,
W pq Mog (i =1,2,-,50) HHER F(x) 8
AmEY, AR A F() %ISR RS
VR ERER(T = S04E) W, B A8 HRKE
Qu(HEER) MBS MR Fula) ZRHET

- 60 -

AR R Fy () RESHY,

ERS TR
= L (=)
F(xr) = gmj_me dr (3)
ZrRuEIL T IR, T]1E .
F(x) = q&(f—;‘—‘i) (4)

C ERXESHHAREESS R

RIFEX(), TEITTEER(T = 50 F) AR
KB Qu WHMESHA:



B16BES M xR

iz S E IR

Fy(x) = [F(x)]™
= [F(2)}®

- [cp(igi)]’“ (5)

MR (5)ATEERE Fyl(x) 85, H
FHMEREERS Fy(x) SR Eit, TRA
SRR Fy(2) B85, BRI R E SR ET
HEEMESRERELERY uo Mog o B
RBFEEETSE TR ).

(2)¥ F(x) MRE I B, TR FER
Qr BERSH R Fy(2) RESE,

WA I "R EH

- R

Fy(x) = exp[—exp(———Lv)] (6)

a.

RIFERX(), Fy(z) =[F(x)]™, 2SS
Fy(z) = exp[—exp(—x_ﬁT)] (7)

ar

AP, ar = a,, fr = By + 2y In(m) »

BT, 3 F(x) ARE 1 Bomet, K
KE Qu MBS Fy (o) HERKRE 1 8o, 2
HAHEH o, RIFARE, BH B, BN BroM Fu(z)
WIEM IR REE 2 518

,MQ_r = ﬂT +0.577 2 art

(8)
oo, = 1.2825 ar

RN ERREEEFE RN,
LB ESHIETRZEINXREHN R
kgt KL BRI B iR $ ok &R AR KR ot Fl
METRERANESSM, MEERERN ST ST
3ot B LA B R 0E B U BNR 22 1538 4 B R
&
EHER Y AWMVEZER L (i = 1,2,-n)
HIER ¥, AB 4
Y = o(xy, 23,005 1,) 9)
B, YO E p, IRHEE o, RERREBV, 751 H:
By = 90(/11-,,;1.,2"“’#1")1

-3l

ERHHRSYE, TR », WAEZE

(10)

Oy
,‘I .

a
A 52

1

H S E R E,

2. %t EMITHEG

(WHBENAFENE (p) . FREHERRIE
(2,,0,) R EBEH T WRKEMH SIS BT
H.

BIEE R, HE B HE N RAE, IR
BE. BESBTAEINIBEEN SHERSH
REHEHESHHEY. B FHBRIENSEE
EE-FER2AMA)REMBEH, Bk, XER
EHERN S HFSYT AN

WIBNTHE: 1, = 2.36(MPa),

"P;. = 0.163(MPa)

W i = 37.5(C),
‘o, =2.9(C)

BRI, = 3.5(C),
o, =-0.7(C)

HADRE R E, T HIRF poren, EIRITE
HEH T AR KENSRITSEN:
BWENRAE: g, = 2.724(MPa),
o, = 0.046(MPa)

2817

n

B p, = 43.967(C),
o = 0.46(C)

2857

=0
o

R, = 5.061(C),
o, =—0.46(T)

() RBA () ERITTEER T NERKENE
B8t

A5 B F LT EHE 8 K S
Gitor A RY, NN E R AT R 6 RK R ERE &
KRB BB HRARE [ B,

38 0K (1.4), & 18X 18] 5 0M i) 4 g K XU
kipE

I — 0.328(00,@ ) ]
0. 142(00/,

x — ,3,,,0
=exp|— expl— o,

AH: wo HRTHEREHEEREH.
. 61 .

qu(.l‘) =exp[— exp(—

(11)



fi81Z 5 iR 1% XRS5 I W 199649 A
TR, ZERRAPWERKAEN ST SR FERANFHIRARE I B, RERH
¥1E. Poy, = Buy +0.577 2 a,, BN
= w woi (12) . xr - ﬁw
o F,(z) = - exp| - (18)
PREE: o, =1.28254q, = C, wu (13) a e"p[ e"p( . )] |
< _ = Ou
R(12).(13)#F, ¢, =0.41,C, =0.182, Hf: a, = Tamsgi P = s, - 0.577 2a, .

FERRAFE o, RIEERKRE o, MEH

HRERA, HEEREWH XNEUETE RH », MRAE
BETUREY o KHE XN THSHAEN, BIX

R (5) \THERKAFR o, HRETER Y.

w, = (Dpi + Ds)"‘:/"xley k ?_jl_"#:l‘stwwo_y (14)
AP, wo, RREBRKANE, . REFTHALSER

S

TEBE, RBHETE BB o, NERE TR 4,

P RRENL R B, I E N AR ARG AL T

BEWE, XERAPREXR ) 2FBA V, =
0.12, V, = 0.10,
BR(11D), KB o, BEITSH.

o= B
to =Dy + D)y pry tu,
Aum (15)
Y BB P,
tREE

An T
¢1m'v = ’[(Dﬁi + DS)F‘F,, + #,u#w] (,'l‘"o,af‘,)z

+ [(D, + D,) ,u#:,uwo’gﬂu]Z

TR, RIEA) ITRBETEEMA, FRK
RFER o HBRD FEYOY:
F, (z) =[F, (£)]*

H (19)

= exp {— exp [—

o,

@

x- B,

a

“r

AH:a, = a0 = 738555
pwr = ﬂw + a‘"T ln(SO)o'

W, g1 (8) T RBERITHEAEN, £&7
KRFH wr BB

BE: pa =P, +0.577 2a,_
tRHEE: o, = 1.282 5q,_ (20)
#®£ X iE

AXUAESHABERBREFEH TR R, X
HUIBRREHT TR0, REEFHEHEEHY
HENLELARIEM PR O I B H R, #
SHTUERFE TSR OIEMREZ)HIHER
BR. AXFHEAFRERTASBAEH TR

A, 2 SFEMRITRERAKNSENE.
+ ?#,,z#mo,a,,_m]
2 % X ®
A 2 2 2
* [(Dﬂ Dy, + 7 f‘ﬂ...] (#90,) ’ | PERAHEHRGEE. BAS N R

(GBJ68 - 84) . L5t . B E 4% T ok i R 4k, 1984

SRR —. BFRGEM TR . L5 A RAGE & M, 1991
ke, AR, UM, DS BHAHEBRBRR
Bt e PEBRA L, 1990

WX TRAWTRE . L. AREH M,

(16)
Kt , HREREAR RO, BHRAE
BUEMH 0, 4B A BT RUBLHF
HRMABRAE R R, RERBE VN A
EARHFBE,

1989
Oy O SPRIN gy cpy s, FANEIRRHE s mug poas, . RAREEHER. A ke
= E&TRITE: #,1981;(1)
Ou, = Vyf‘ﬂz
af‘,l = VF,’“I‘,] (17) ( $ﬁA K&Q&EQIEW &Isl)
WA E R 1996—05—20 48 Tt
O Vﬂf“ﬂ -
» RXH, ASHATHETRA R, A A mERT LI, 1994 F,

- 62 -



NATURAL GAS INDUSTRY/SEPTEMBER 1996

Song Wenli (Command Post of Northwest Petrolewm Pipeline Construction ), Yao Anlin:STATISTI-

CAL ANALYSIS FOR VARIABLE LOADS OF COMBINED ARCHED PIPELINE BRIDGE, NGI 16(5),
1996:58 ~62

ABSTRACT : This paper studies the load process problems in reliability analysis of the combined arched
pipeline bridge. As the variable loads acting on this kind of bridge have the characteristic of randomness, so sta-
tionary binomial stochastic process is used as the probability model of the variable loads. Based on the properties
of the model, a practical formula which express the relationship between the probability distribution function of
the maximum- value of variable loads in the design reference period Fy(x) and the probability distribution func-
tion F (x) at arbitrary time-point is obtained t}irough mathematical transformation. Then, according to a group of
simulated data about the internal pressure of transfer medium, the highest and the lowest environmental tempera-
ture acting on the combined arched pipeline bridge in 50 years of design reference period, and the statistical re-
sults of wind load obtained by the architectural research institute, the calculation formula for the statistical pa-
rameters (mean value and standard deviation) about these variable loads is developed. The results can be used as
the reference in reliability analysis and designing of the combined arched pipeline bridge.

SUBJECT HEADINGS: Gathering line, Pipeline aerial crossing, Variable load, Statistical analysis, Parame-
ter, Calculation.
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Chen Jinghua ( Southwest Petroleum Institute),Song Dongyu, Yan Dafan: PROBABILITY CALCU-
LATION OF NATURAL GAS PIPELINE STATES, NGI 16(5), 1996:63~ 66
ABSTRACT :Based on the operation data of natural gas pipeline in Sichuan and the classified statistics of
pipeline accidents, the accident rate, time distribution for accidental maintenance and maintenance rate in normal
operation period of pipeline are obtained. Aimed at the actual condition of natural gas pipeline operation and man-
agement in our country, through the research about the possible states of natural gas pipeline, the state probabili-
ty formula is derived.
SUBJECT HEADINGS : Natural gas pipeline, Pipeline accident, Pipeline maintenance, Analysis, Calculation.
Chen Jinghua, lecturer, graduated from Chengdu University of Science and Technology in 1982; Now he is
engaged in teaching at Southwest Petroleum Institute. Add: (637001) Nanchong, Sichuan. Tel: (0817)2224433.

Li Pinyou ( Shanghai Communication University ), Gu Anzhong: THEORETICAL RESEARCH

ABOUT CONDENSATION CHARACTERISTICS OF NATURAL GAS, NGI 16(5), 1996:66~ 68

ABSTRACT :Based on the theoretical analysis of the essence of Marangoni phenomena in Liquified Natural
Gas (LNG) and its effects on heat transfer during the condensation of natural gas, rules for judging the stability
of film hindering heat transfer are proposed and used for the stability analysis of binary condensation of some
usual compositions in natural gas.

SUBJECT HEADINGS: Liquified natural gas, Marangoni effect, Condensation, Stability, Research.

Li Pinyo{gManghai Sea Transportation Institute in 1989 and got master’s degree in 1992;
Now he is the specialized doctor of Shanghai Communication University; He is mainly engaged in the research of
the liquification and separation of gas {natural gas and petroleum gas), and sea transportation of liquified gas at
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