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AN 5 B K, 22 AR .
6.2 EH2 PRSI TN SN IR BE 14 (Single Rubber Ring Lined Prestressed Steel Cylinder Concrete
Pipe, PCCPSL), FH VR &E 1 FIAK G814 WA 00, O 70 B 1T S0 9 28 A8 1) 19 7 ) M 22, 8K 5 A 7K e b 2
AR R A58, 458 R ARG R B3k % B . PCCPSLAS 19 B /NN 72 8 400 mm,  Hi & /NS 5 40 mm,
B/MEP R E 25 mm, NEE 1.5 mm'™,

i T AR S R AN 22 LA, HL B LRl BRI E m N  TE R R X,
ABEES N =R F—ENRETHNY, R,=02m, ¢, =0.0385m, E, =21 x 10° Pa, u, =0.167;
B NN, NBER, =R, +e, =0.2385m, e, =0.0015m, E, =200x 10’ Pa, u, = 0.3; % =JZ/KE
WHARYZ, WEER, =R, +e,=024m, e, =0.025m, E, =35%10°Pa, u,=0.2; JBEFIZR, = R, +
e; =0.265 m,

X P PCCPA, Al 7 (o) WRAREG B, W = 1o Jrik 2 R A RE K 9 2 5K
(56)(57), MRMIrds1. 2M 30 KEBGE, AIfFR 3 M4ATHAE SR

MR 3, L2 M3ITEK EE L k1R, &KW

#3  PCCPSLEIE P BER FAdE ZELK I
%3k 17%, JrEk 1. 2. 3k 0k o 4 B 1184, o

Ik 5 I T o T 4G
1216 F1 1204 m/s, MEEFK 4, FE2HHMK & eE/(Rc,)
o o . . . E S Jrikl Jrik2 Jrik3
Ko J5 3 1HAM K 4B E In (R, /R e BUEHET , bk
. N . . — K, 3.84x10° 4.49x10° 4.23%10°
WHZMEELEHNR SRR, NEERNDN. HT
al(m/s) 1184 1216 1204

PCCPSL 4 43 J2#BJm T i BE , SR H U7 25 2 1 335 i /K i gl
SRR Sy RS Wi

6.3 EHI3 HE LN SN E IR 1% (Single Rubber Ring Embedded Prestressed Steel Cylinder Con-
crete Pipe, PCCPSE), 18X & P9 40 W0 2 1R &8 1 J2 20 A 008 I 78 45 00 TR &8 1 A1 268 28 4 [ 93 N7 g 4 24
SRIG VR K Y Rb S AR AP 2 Tl n A A8 T8, A8 T SR PR U Sk 8 4% . H T A ik PCCP A 42 4000 mm,
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4 PCCPSLAEFRES T 45 1

J R;/m e;/m E;/Pa H e,E,1(Rc;) E In(R, .\ /R))c, 8 1

1 0.200 0.0385 2.10x10" 0.17 4.04x10° 3.70x10° TR+
2 0.239 0.0015 2.00x10" 0.30 1.26x10° 1.25%10° AT

3 0.240 0.0250 3.50%10" 0.20 3.65x10° 3.47x10° KPP I

e /NE R 260 mm, fi/MEYZE 25 mm, HEE 1.5 mm'™",

T SRR ) P [ B 22 A AR N, THRET A % X, AT PCCPSE & 3 AU )ZE: 5 — )2 R
B NHE, NEBER, =2.0m, e¢,=0.1m, E,=21%X10°Pa, u, =0.167; 55 2N, NEBER, =R, +e, =
2.1m, e, =0.0015m, E,=200x 10°Pa, u,=0.3; FE=2ZRE L, WEBER, =R, +e¢,=2.1015m, e, =
0.16 m, E,=21x10"Pa, u,=0.167; 5VUZKIEDIKETZ, HNEER, = R, + e, =2.2615m, e, =0.025m,
E,=35x10°Pa, w, =0.2; FFEELIER, = R, + e, =2.2865 m,

SR 2200, "R E ) (o) TR BGE .

o X . . X F5  PCCPSE il J4 B 1 3 4 5 5 KA
MR L 2R3 ARk, WA S F 6 o

s IR U a T R
=
WA S, L 2. 3 A K M B G 22 SR Rl R
1 6% F [ 1A, A0 = % K o 9 O R O S L 4 S ol e e
J 9455, 961.5 F1 953.8 m/s. WEEF 6, ik 2ibHm k) Py | el R
K o318 e, E,/(Ryc;) % I7 5 375 K 33 E; In (R, /R, )/e, BUH
Feir, HoP R BE LA )0 s RO, W Z B
*6 PCCPSEEFHESHIITFER

j R;/m e;/m E,/Pa ; e, E/(Rc;) E In(R;, /R, Ui

1 2.000 0.1000 2.10x10" 0.167 1.05x10° 1.03x10° TREE+

2 2.100 0.0015 2.00x10" 0.300 1.43x10° 1.43x10° i)

3 2.102 0.1600 2.10x10" 0.167 1.60x10° 1.54x10° TREE+

4 2.261 0.0250 3.50x10" 0.200 3.87x10° 3.85x10° Kt

G 1, 2 M 3R, v — AN EELEL . AR SCHRERE A B K 2 2R 3 5K o
HAAGE ] T MRS A8, MRS 58 AT RR IR

T35 2 F0 3 v PCCP 45 43 Al 0 [ H i Be 6% A= 7™ (9 e /N R R B2 PCCP A4S, Ho A ) 52 32 i /K
FE g 8t 3G, P BOK S D R 2 G, B LURE S N TP AR — N B LS8 . PCCP A Y K i Dk 1 B
BRI KM /N, BETE 945 ~ 1184 m/s Z [0 o 5 ZEULHIAYJE , W 25 [ 10 07 BF ) 40 22 09 4 H
PCCP & i /K o P 23 s 8 . 35X 5 AT 2 50 800 ~ 850 m/s'™ 2 il K. Fo Ak X — 8 K fm 22 19 &=
R R 20 0 S 0 R A K T B R A IR (32) TR, A R 1 X K o D A B
6.4 HEHI4 EEBRABAE RS SHEE 2, EHER
TEHL T, [ 3 SRRl 5%107 Pa, W] #5245 18 S 45 05 3K (b) AT M IR P B 5 R ACK A

K . 7ok 2 R R K i i A 58 (60) (61), 4 K B o TS S R
KT L 2 M 3 BIEE K P, WA K TR S0 Tkl k2 k3
ZhE o K, 3.99x10°  4.68x10°  4.41x10°

MRk U, B2 (K A 1184 m/s, TAR al(m/s) 1190 1224 1212
B 1190 m/s. MHATAGE518, 4518 Ho T R R, 22 [l
Ay RE A T I W G
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7 45

BT K P A G E L, E S ST Tl AR K S T el K DR T T AR A R X B T R 5
RE JE] 10 A8 26 £, I BRABOG R, SR AR B0 J5E BE 00 8 107 1 RO A8 SEAR BRI, S T €, SRR KI5
B BRBOC R AT B, IR 0 B R R BE A T K i Do A0 R B, #y T EAEIEER
55 JZ 18] JA] 1) 07 A8 A LI R RO R A, AT AR BV L BRI B G K ol e v A B A
M Ra, SEXrlseE S48, QIR BRI R T BEAY i A A B0 RE 52 5 A K i i B O B 5
I SGEER K PR A AT T I R BE G0, BRI TREZLSE. (DN TEAREER
MG EE, BARRTEIRR IR, %R ME R T S A K i Y X (45) (48) (12) 5 ()0 T
MRS I, AT URYE S 00 20 51 2Rk A SO A3 X (57) (59) (6 DI Rk ik s () EG M 4418
K PR A I, AR SO Mk A A I E NS BT, HAGE TR R A
FLAG MR B NIRRT, AEM T EAREERMEZ A (4)PCCP A MK IE#TE 945 ~ 1184 m/s
ZI), BERE AR R KM/, X5 AT 28 50 (5 800 ~ 850 m/s 25 B4R, 42 5 5T PRI R 20 50 (2 i v
T K 7 P A (32) TR, BT 5 TN A X K B AR s (5) AT IE M R ey, A2 mHE A (£
SERRD A7) BRI B IS O N, RN . R R, B AR A T K o SO A 2
FREEIE A AT, Bk = JRUR S K ol s A A9 P, A S RO 8 5 T T ) BIF T AR

& £ X #:
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Calculation of water hammer velocity in composite pipelines

YANG Kailin

(State Key Laboratory of Simulation and Regulation of Water Cycle in River Basin , China Institute of Water
Resources and Hydropower Research , Beijing 100038, China)

Abstract: The water hammer velocity is a key parameter for calculating pipeline water hammer pressure, and the
accurate calculation of water hammer velocity in composite pipes is an urgent scientific problem that needs to be
solved. According to the original definition of water hammer wave velocity, the functional relationship between water
hammer wave velocity and circumferential strain rate on the inner wall of the pipeline, as well as the functional rela-
tionship between circumferential strain rate and circumferential, radial, and axial stress change rates, have been
established. On this basis, considering the mutual influence of strain rate, interfacial pressure, pipe mechanical
parameters, and structural dimensions of composite pipes, a general formula for accurately calculating the water
hammer wave velocity in composite pipes is proposed. Then, by analyzing the factors that affect the general formula,
the approximate formulas for the water hammer wave velocity of thin-walled composite pipes are derived, including
thin-walled lining tunnels and underground buried pipes. The problems and applicable conditions of the traditional
formula for water hammer wave velocity in composite pipes are analyzed. Finally, it is demonstrated through numeri-
cal examples that: (1) for composite pipelines with thick wall layers, the general formula for accurately calculating
water hammer velocity should be used; (2) The traditional formulas for water hammer velocity in composite pipelines
are only applicable to thin-walled composite pipes; (3) The water hammer velocity of PCCP pipes is between 945
and 1184 m/s; (4) When the pipeline is laid underground, the wave velocity in the pipeline slightly increases due to
the influence of backfill soil, and the impact is relatively small.

Keywords: composite pipe; water hammer wave velocity; strain rate; thick-wall pipe; thin-wall pipe; tunnel
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Effects of soil and water conservation of vegetation measures in the middle Yellow River

WENG Baisha, YANG Panpan, YAN Denghua, WANG Hao
(State Key Laboratory of Simulation and Regulation of Water Cycle in River Basin , China Institute of Water Resources
and Hydropower Research, Beijing 100038, China)

Abstract: Afforestation, grass planting, and natural restoration are typical soil and water conservation measures
(SWCMs) in the middle Yellow River. Analyzing these SWCMs’ water and sediment regulating effects is of great sig-
nificance for understanding the mechanisms of runoff and the future situation of water and sediment in the middle
Yellow River. This article analyzed 1165 relevant literature and compiled 1089 datasets containing three indicators:
surface runoff modulus, sediment yield modulus, and average infiltration rate. It then conducted a quantitative analy-
sis of the water and sediment regulating effects of these SWCMs, as well as the influence of terrain slope and rainfall
intensity on these effects. The results indicate that the effects of soil and water conservation of afforestation and grass
planting increased with the increase of vegetation coverage, but decreased with the increase of terrain slope and rain-
fall intensity, especially when the rainfall intensity was more than 120 mm/h. The effect of soil water storage of natu-
ral restoration increased with the increase of restoration years, and the effects of water and sediment reduction were
relatively stable when the restoration years are between 30 and 60 years. The effective values of these SWCMs are pro-
posed to provide parameter support for numerical simulation. It is recommended that the vegetation cover of grass
planting should be controlled within 60% and afforestation should be controlled within 60%—70%.

Keywords: soil and water conservation measure; soil and water conservation; Meta-analysis; the middle Yellow

River
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