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SEAEEMEREXE X T4 M E PCCP B 5 2T 22 0 43 47

(P E KRR R 2258 BE . b3 100038)

FEE: 78 PCCP P &R G 52 SRk 21 4k S — APl &L PCCP AP in [ FE AR o S 7 B 58 AN () A8 A B v s 44 3ifL e A 22 I
J3E o8 52 St 27 2N 18] PCCP R, A SOl 2o 57 6 ol A8 428 T 4 il )5 88 8 22 1) 2 st 2 4 Jin 18] PCCP AT BR T Y
b BVTEAS R K 3 FVTURE g 4K 22 Wt 22 55 100 T, 32X R LT 4R [ PCCP M N AR 52 o ST S5 0L 39, R
FH 5 mm J5E AR Y S SRR ET 4RI E PCCP, Bk £F AEFR 1) AR 3N T 8 ~ 16 /%5 7E 0.6 MPa 1E % WK EJIERT,
TR BE DA BE B 1] 0 A% B 85 P A TE 11.5% ~ 38.7% 2 1) B AR M/, 52 AUtk 25 A8 0 T8OR35 . X 2.6 m 4%
PCCP HEAT A e 7 A N 1553800, RO B R IE LRI, o 2 3P ) W A8 W 4 w55, TR BE o A 1) 7 A8 11245 5]
B FHUGE o ARSI S U S AR 4[5 PCCP 38T H AL T S B 4K 4

KGR PN IR EE -8 (PCCP) s o e stk 2 52 =ik 2F 4 i [

FESERS: TV672.2 XEFRIREE: A doi: 10.13244/j.cnki.jiwhr.20200120
1 W =

TN 77 8K 1 1 45 1 & (Prestressed Concrete Cylinder Pipe, i FX PCCP)J& 7547 A B & 19 1R 5 - & 05
S i 52 B 0] 508 T340 22, I A58 PR SO0 58 Sk K 8 b SR DR A7 2 T i — A AL G RLAE A, P
T 2% F PCCP MR A BT H R E 51K TR 6 PCCP A M TR Ok %, (H
HiFicit . b TR R SR . R MR | s E A NS E, 2T RECHBRERN, HR
R A S o T O R 7 AN 22 BT 22 BT EC TS PCCP B B [ T R TS e . ks
S PRARANGT . Y IS L SNV LT 4 R YRR LT 4E S D7 . X e s B, BARS T
Tt e 2 Ak T [ PCCP A 2 A Sz 300 2o 485 g 25 e 205 4 P Bk 21 4 14 3% 2R 5 #) (Carbon Fiber Reinforced Poly-
mer, fAf R CFRP) &SI T PCCP A& MR BE - FR 101, 3 o W 3 1 L[] A T3 3000 [ wb ol | o505 25 4 32
FIPERE R — A H AR o 5 AN EORA L, X R OR TEH R B CALR, b R &, B
SR BRLE A bR — LA L AT R Pl R VR L M R L, AR B A B
BN PCCP A I K T I ™ 58 K 55 U 2 BB A A 7 5 CFRP I [E PCCP (9 B ANSI/AW -
WA €305 ", AR 2 75 T80T FH 7 i SOAF P9, I 0 J A 6 R 8 06 A2 o 88 L TR Ak L T M K
4 DAL I KM SR, T SR T A BR AR S B i1 0 2 1 AN [R) A BR A 280 20 5 T 65 4 1 Tl I 88
2, AR AR 20 45 0 S PR B0, R A ] % B 1) A0 1) A BRAR AR B, 3 A R I ST 6
[ 25 A A PR B L RS PR RE | M T TS R R A A e R

B2, fE50) CERP IR BE - 25 M A7 6 % — LR BRIG , TR BE L (9 JF 240 22 (0.02% ) 5 B 2F 4k 1) #%
BRI AE (1.7% ) A0 22 50, PEREE TR EE T i et IF 2L, CFRPASAL T BAR A 1 ) 7K ¥ 3 oK & 45 3 v it
FEPE, T 2 RS I R BT DDA T R R K, TSR AR S L ERR 2T 2k [ PCCP Jy T A7 AE
SEABLAG M) B, Py T T A A A R W R Tl B SO A B TR T LR T A [ 4 Y i 9
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BETE IE 07 22 IX S 2 15 A BR "™, m7E A B 77 7 L4 1) 37 B B0 RG T G 1 3 4 R HE A, X LA S0
PCCP 45 M (A8 T M 2488 10 R J ™, G B0 5 BB 08 e 2F 4 A hi 151 PCCP SR A WA BB . & s R 47 4
TN PCCP J2& 48 7E Mk 27 4 5 1R 5 A+ N BE 2 [ 38 1% — 2 @ R4 f e 32 (LN R R IZ "), B ZEHA
TESPESE N R K. PLPiaR R . P, WA . WHARIR L 5 IR E - R AT AR R KT
HOZARSR B R, TEMFE R NIRRT, 5 2k 25 4E i [ Jy 3 b e 25 4k 09 42 1) 60 A% R4S TR
B 40 o, B EF 4R I8 ) A8 T 1 K, i R T B AR AR BRI N Y, e A A AR TR 2 K R
F1 o VAN Ty AT LA R o S HERR LT A A v R R, B AR B BRET A A 5 PCCP IR 32 ST AR
A BF ST E 25 XF 0.75 m B AR AT T = ARG, I 8 A fl 7 3 T sk O R R RE R £ IS Y
BT AN BROCAE T, KR I 45 RG4S R AT X b, RIS R S R A 5

HATE NI FEEPCCP T EER FEAAEL1.6m ~4m, TAEESITE0.4 MPa ~ 0.8 MPa, & [E 45
W GB/T 19685 T I 7 40 e TRLEE 45 ) ™ 4% Hh fo FH A0 5 328 41 3 23 PR I 42 2 400 mm ~ 4000 mm, F&F F ik
TEOL, AT E X B A 25 4 in 5 PCCP B 83O J  AE B, AR SCor S T PCCP N2 N 4.0 m
32m, 2.6m. 20 m A 1.52 m, TAEE 14 0.6 MPa 47 BRJCHE Y, BF 5875 A 8] 1 K FE 3 4 FH 0 73
L 1A 2 Wi 22 55 U0, 3 R AR Sk 2T 48 i 151 PC.CP 25 04 A% G i 2T 48 i [ PCCP 45 44 155 1 F ik
LT YEFNIRBE A+ D RE R R ARTE B0 o 53 AN R4 R HZ WA BROCTTIE 2.6 m B 4R & i £F 4
[ PCCP, 43 M AN [ J5 J3E 11 48 Jo Xof 46 1A 25 440 11 5 i)

2 PR KA S

21 PCCPEERMEBELEHSE £ 1 MITHEICRHM6MEEMWMESE, ¥WhELprcce, H
BB IR BE L N ZE FIANZ , TN 18N 22 95 S8 A0 A5 N TR BE AN, A S H0k B T SLbs AR
a2 A 26 BV X A TR B 5 R A7 R R TR

#£1 PCCPMIXZHL

p (=P s 1t 2 [ ) f4 . b I AR
ey EEB o W L WS v e 3
e WAz/ JEL L EPI Y JE i/ (2 48] A/ 9 22 [A) i/ gj‘i‘:# LN T/ BT [/
mm mm mm mm }Zﬁ( MPa
mm mm mm MPa
1# 2 26 7 22.03 2 1177.5 60
4000 320 4185
2# 2 26 7 16.84 2 1177.5 45
3# 3200 220 3343 6 13.47 1177.5 45
4 2600 155 2713 6 12.96 1177.5 45
1.5 20 1
S5# 2000 140 2103 6 19.24 1177.5 45
o# 1520 114 1600 5 29.59 1062.4 45

ZIHAT K ZE PCCPEMITSE, HEHX 6 FAsiE M T/ENKIE T8 0.6 MPa, &ITHIKET
790.9 MPa; & IR EE T AR EDU R SR BN 55 MPa; 84 57 H 0 i Ml 58 3 Oy 227 MPa, S /NLHLoR B
310 MPa; HH40m, 32m, 2.6 m, 2.0 mi§ 4 PCCP #ip 77140 2 fc /N hiom B A 1570 MPa, 1.52 m
12 PCCP N J1 0 22 e /DU P58 P 0 1654.8 MPa. fi I BB £F 4 v A4 by s 1 BUGlR 21 4k, g4 1%
REFE AR ANR 2 FT R .

#£2  CFRP Jj2¢4845

JELJE /mm b H/(g/m®) BLHLSR [E /M Pa PAPERL R /GPa NER /=4
0.167 300 >3400 230 0.3

3 X R PERE S ARSI SRR W], SR BIARIR (R T 1.7 MPa, HARHB 2T 100%,
BN 0.55 glem’s 1N HZEZ RN T ~ BAE MLk, 3R AR SCTTSEAS AR v 4 22 52 P g AR 9 4030
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JE IV 71/MPa
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0.0
0 10 20 30 40

N2 %
B RS2 RN ST ~ R AE R 2R

22 BRITEE KL 4E I PCCP & )2 251 A7 BROTE AL I 18] 2 s o 52 =i 28 48 i [ % 6 Fif
S PCCPAER A S mm R Z 45 B T 3 )2 CFRP MR %BE + N BE Z 8], 4% 58 Bk 21 4 Jin & % 6 #p A 5
PCCP Rl 32 CFRP 5 iR 8t + & BE B kG4 . CFRP 548015 R I 5E ool , TR e+ 5 03¢ % 52
R IT L, TN 4K 22 R AT B Oe B, 2 A AR Y o (i A B T R 1B A 1 2 T AR
PL, X & — A N SR R OT, W TR R R sk, R Y 32 AR Y Bl RR A A R
FEJ7 ), Koy MA% R E — )2 . AT T, B4 T2 ReRE, IFE WA A Z n e
Hefih Iy o BERUARGE CFRP . TR EE L& . B . K 5N K22 Z %A M XHE B A s, R
AT Sy B4 2 25 4 2 ) (A PR R AR . SR & R R SRS BTN ) B 22 5 R
WERRIZZ B M EAER . WIESPrgE 2 i, & B g e TE R wN e, XX
I F S B PCCP 25 04 1) € 70 T, S1 R 22 o oh 1 8 9¢ 52 Bk 21 4 in [ PCCP 76 AN [6] N /K R 7 % 99 g
TPBUREBLT W KRB, BT 7 1R BKE A5 T L JC PR A, 7E A S e AR B, B2 AT
PR TS A0 1 0 8% AT N € 5% B P BE o DT 22 Jy =X OR R T 4657 T8 O 1o o 8 22 T8 50 17 1 L ) 35 S W 22, 4%
Pl 791 1 7 4K 22 56 43R TAE .

P2 S RRER4E i E PCCP A FROTHE 1Y

3 BREF4E N PCCP 45 44 v 28 45 By

31 CFRPRIZE FEWNKIENMERT, &8R40 E PCCP i () CFRPZSJE U FR [0 25 98 o 2. 4%
B R A AL AE AN ) N K R D3 A FH R CFRP 2 o) o A8 il 2 an i€l 3 BT 7 o NI 3 T LA 1, FER Wi 22
WrBE, PEBEE N OKE B in, &2 2UBREF 4 i [ PCCP b (19 CFRP BF [i] )i 28 TR 3% K, 78 35 B 1E
WK H J7°0.6 MPa Ji , I 28 194 3 B W% A R [ o 76 IE % K 7 0.6 MPafE T T, & 2Rk 2F 4 i [
PCCP H [¥) CFRP Bf il i 28 {H 7E 690 ~ 1250 peZ 0], & GERk 2T 4E i[5 PCCP A i) CFRP F [ i 7% (B 76
65~ 105 e, PHAPINE 254 o CFRP B AE A1 25 8 ~ 16 fi% o X — &5 R UERH, 2 K EIZM CFRP IR T
WM E M A A 8], T CFRP R T3 2 N K K 7 o 7€ 0.9 MPa & 31 I8 /K & J3 4F F R KR [
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WT 22 FC (51 26 1) 7 AR B AR AN 4 roR o NI 4 BT LA L 7 3K B3 K R 97 0.9 MPa J5 (1 7 22 By
Br, CFRP I Ji) L A8 B 38 4 ol B B 0 0%, A% Be ik 1 4 Jin 151 PCCP 1 (1) CFRP 24 i) b 4% W] — {45 2%
BRI R . Wrz)s, EERIFNKIES 0.9 MPafEF R, CFRP 3 (a0 A8 fir KAEAE 1100 ~ 1800 e
Z I8, AL Gk £F 4E i [ PCCP W i) CFRP 2R ] i A5 {H 7E 265 ~ 450 pe. BRI/, & 2k 21 4 fin [
PCCP "1 () CFRP ¥4 1] 0 A8 # K, B CFRP 7K 32 1 PN K JE J3 8K, 1T 4% 48 5k 2F 4E Jin [ PCCP i
CFRP W ¥ A B S8 B . &5 4 b o 4 )R B2 81 15 BRIE , /8 18 T 32 B ) BN F7 D P B 1) 0 B 28 347 R AIK
A2 2Rl 2 2 0 61 285 4 A A% 4 e 7 A48 Jon 61 v Bl 21 R HE T 9 2 N OK R J1, ff CFRP 5 PCCP B 47 b
RAEWR A 32 18R

1800
1600
1400 |- s
—— 245 5\
1200 |- BEH
S 1000 | L B
= 1000 |- T UET
:i);( i “_G#EI‘\:
=800 - - 1L 4t
= i e 2L 5
600 L
i B
400 | I
I - 6815 5
200 |- .
L LozzgEIaiiiiiiiaica
() Lcnncezaz=== §===s§555====_4|-_ ,
0.0 0.3 0.6 0.9
N K JE J7/MPa
B3 ST K R 3 T R0 T 1 285 #4) v CRRP 34 1) 97 2 il 2%
1900 F
B 4———1———4—A_—4_’<
1700 F W
1500 F W/,
_ 1300
S 1100 ‘_'_‘___‘__——A—J‘—""‘
& N
e - ____g——0—1 <
J 900 —
700 -
500 F
300 F
100 [

W 22 H 31 /%
Bl 4 0.9MPai& it P /K 3T TR [ 25 #4 o AS 5] B 22 L 5] CER P 25 1) iz 2% il £&

32 BERERINENT AEWNKENERT, &4 E PCCP i) & E IR BE + A58 DL )
ARTE R A, G A B ) AR /N T4 TOURNAS RS b B B ) N AE (I, PCCP 3R [) i A8 [ TR 36 1 P9 BE %5 41 BE 1%
WERE K . 3G T IE R A M A TR - N B IR ) AR AR A R . R 3 AT LB H, 6 Y PCCP
H T AN [R] 0 T ) 49 22 9 22 0] B . 98 22 37 1 7 AR R IR 22 R TR ), A RS TRE BBE L A5 R LA RSE IR
), RITRL U - A R s e A R A AN TR) ol A 1 A TR R B L 5 A A B B 1) R AR B R [R] o EBE 2 PN K R g
R 38 K B A RE AN R T3 B9 2%, R RN [ D5 =X PCCP R4S TR B8R = MAH 5] 9 400 4 B 1) 107 A8 TF U 328
B o 52 STk 2T 2 o [ 25 0 rh B 2T 40 A S KR AR TR s (], REARHE Z MK K 1, X He AR Gemk T
demE sy, 2L AR BE 2 AR B T ek

% 4 Hy 52 U ZF 4k 0 [ PCCP 515 Gk 21 4 Jin 15 PCCP X 1R 5 - P BE 3R 1) 0 28 1y ke 3 e o). 363
M agE S nT LLE Y, & 2T 2k i 8 45 1% Ge b 21 4 0[5 % PCCP IR B A 25 #4 3 1) 1 A8 45 W 4 438, 76
0.6 MPa /K IVEFAT , & =0k £F 2k i [ 245 b X TR 66 4= P BE 2R 1) 13 28 9 25 (B 7E 6 ~ 30 peZ [A], DU 3%
FEITE 11.5% ~ 38.7%2Z 18] 5 1£0.9 MPa WK R JIAE R, 52 20k 21 24 Jonn 361 Xof YR 6 1 P BE B i) iy 28 (%) 2
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#23  E XS E G R N [ PCCP YR BE - N BE FR o [ A 25 51 (Bf7: pe)

WK JE J1/MPa 0 0.6 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9
W 2 L 451) 0% 0% 0% 10% 20% 30% 40% 50% 60% 70%
R -311 -255 -226 -181 -143 -112 -80 -48 -16 17
" 4t -311 247 213 -171 -134 -102 -71 -39 -6 27
R -241 -184 -152 -117 -85 -61 -36 -11 15 40
# 4t -241 -176 —144 -110 -77 -52 -27 -2 23 49
2K -219 -164 -126 -107 -84 -56 -34 -11 11 34
3# &5 -219 -155 -119 -95 -66 42 -20 3 25 48
g2 -393 -316 -265 -220 -181 -142 -102 -62 -21 20
4# 1e55; -393 -310 -234 -195 -156 -116 -76 -36 6 47
=2 -299 -241 -201 -162 -132 -101 -71 -41 -10 22
> 1545 -299 -220 -180 -134 -102 -72 —41 -11 20 51
2 -143 -95 -63 -57 —47 -40 24 2 26
o &5 -143 -65 24 2 23 37

F 4 B GLGRRET A [E X PCCP TRBE L N BE BR ) [ A% e 3 L f5i)

WK JE J1/MPa Wr 22 L /% 1#PCCP/% 2#PCCP/% 3#PCCP/% 4#PCCP/% S5#PCCP/% 6#PCCP/%
0.6 0 12.5 12.8 14.6 11.5 26.3 38.7
0.9 0 13.9 7.5 6.4 19.5 17.8 33.2
0.9 10 7.0 5.9 9.3 12.7 16.8 40.7
0.9 20 5.3 5.2 12.0 10.8 15.0 42.2
0.9 30 4.6 4.8 7.9 9.3 12.8 42.6

HAE T ~ 39 pez i), B L BITE 6.4% ~ 33.2% 2 0] . 45 4a#k/N, 42 2URk £F 4 i [ %+ PCCP IR #E 1 45+
TR 1) 7 AR () oA B B I

4 AR EEXT S A £ 4 I [ PCCP R 52 MR 43

41 CFRPMT LRI LN T 2.6 m (9 PCCP, PUFh 4 2 5 BEXF CFRP BR (] 13 2% 1 52 Wi
W5, NESTTLUAEH, RKTZE, 7£0.9 MPa i it WK I/ERTT, 1% G065 2F 48 i[5 PCCP ()
CFRP IR [0 V48 A 157 we, 4 FhE )2 2 X0k £F 45 0[5 PCCP Hh A9 CFRP 3 ] i 48 24 1260 ~ 2629 pe,
FHZE 1103 ~ 2472 we, BEE W 2B 3G INE] 70%, BGEREF LN PCCP H ) CFRP IR [0] A8 Ok 437 pe,
4 Fofp JEE B 0 22 52 SR £F 4E 5 PCCP A (1) CFRP 24 [ [ A8 547 1515 ~ 2852 e, AHZE 1078 ~ 2415 pe, Wi

o5 HIZE X PCCP R £ 4 B4 1] i 2% b 5% i) (Ff: pe)
HPE R R /mm
W7 22 Lt 4] 7K HE J1/MPa

0 5 75 10 125
0% 0 0 0 0 0 0
0% 0.6 77 929 1281 1596 1882
0% 0.9 157 1260 1752 2212 2629
10% 0.9 197 1299 1790 2248 2664
20% 0.9 235 1334 1824 2280 2695
30% 0.9 275 1369 1858 2312 2726
40% 0.9 315 1405 1893 2344 2757
50% 0.9 355 1441 1928 2377 2788
60% 0.9 396 1478 1963 2410 2820
70% 0.9 437 1515 1999 2444 2852
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2% 55 R W 22 5 i 22 (B R A AT 2 . A2 SRR 4T 2 Jn 5] PCCP Fp i 32 R, B 27 4 (0 428 1) A8 T8 25 ] i &2
CFRP PF[n] [ A48 K

42 BERRBETWNENT K00S54 b 2R 2 R RS X PCCP IR BE L P BE A ] 0 248 i3 H 9] I 3K 6.
TEARW 22 . 0.9 MPa BT NK R IPETT , 5 2Ntk £F 4E i [ PCCP 5 1% S8 ik 21 4E Jin [ PCCP (1 YR 5 1
PN B BR 6] 107 A8 PR3 L AE 19.5% ~ 41.7%, HZHJR, S SUR BH

F o AL 4 A o2 TR R X PCCP TREE - PN BE 34 [ i A5 2403 L A3

)2 /mm

147 22 He A7) MK J1/MPa
5 7.5 10 12.5
0% 0.6 11.5% 17.9% 26.0% 33.2%
0% 0.9 19.5% 25.3% 35.0% 41.7%
10% 0.9 12.7% 16.9% 22.2% 26.9%
20% 0.9 10.8% 13.6% 18.4% 22.4%
30% 0.9 9.3% 11.6% 15.8% 19.2%
40% 0.9 8.2% 10.1% 13.8% 16.8%
50% 0.9 7.4% 8.9% 12.3% 14.9%
60% 0.9 6.7% 8.0% 11.1% 13.4%
70% 0.9 6.2% 7.2% 10.0% 12.2%
ﬂ: N
5 én%

AR A 1 S AN [ A5 A A 2 TR A A2 S £ 4 i s PCCP AT PR OCAR Y, A HDUAS [ ) 7K e g A
FA BN TR) 307 F7 58 O R BE A 1 5L, A5 %1 CFRP 5 1R+ N RERY N AR 45 1, T4 K. (1)7E0.6
MPa WK R JIVET , &2 Bk £F 4 i[5 PCCP H 3 2R R S mm B, 3045 GE ik 21 4 Jn [5 PCCP iy
CFRP B[] [ A5 {E 34 i 8 ~ 16 7%, VR &E 1= PN BE BR 0] 1 48 0038 LU B #E 11.5% ~ 38.7% 2 [0 5 7€ 0.9 MPa PN
KETVERT , & k£ 48 [ PCCP 1R BE + o4 BE 26 1) N 48 2l 3% L) 7E 6.4% ~ 33.2% 2 [0 . (2)4.0
m Fl 2.6 m 5 1% 5 B £F 4 [ 25 0 v, 7 0.6 MPa K FE 34 FE R CFRP 3£ [ 37 28 {8 43 51 4 690 pe
1930 we; 7E0.9 MPa N 7K & J34E AT CFRP ¥F [i) i 28 8 43 1 24 900 peFl 1260 pe. E RN, 2K
1 £F 4 i1 [ PCCP H () CFRP 3R [ )3 48 Kk, CFRP 7R 32 (9 N 7K R ok, in [ 38 S il . (3) R
2N E 2.6 m 4 72 PCCP, 7£0.9 MPaNJK R JAEAT T, A #IZEEMN S mm 3 £ 10 mm,
CFRP 24 ] i A8 {5 M\ 1260 weh 2 2212 pe, VR &E £ N BE BF [0] 0 A8 8038 B 9] AN 19.5% 35 % 35.0% .
CFRP B[] 37 7% Fifi 25 48 J22 J5 5 (0 38 i 5 48 K, CFRP RS2 Ay N /K TR Tyt 8 m . ¥R B8 -1 P s B o) o7 2% ik
ORI

& % X #:

U0 ] spA N REAN KRG8 . 500 g 40 7 18 B 7 T B R B+ SL 702-2015[8 ] . b5t : H [ K il K Ha il
i, 2015 .

(2] e R LA [ [ 580 Gk W A6 0 A6 22 B o vl [0 I s ol A A B2 B2 TN 0 N TR B 1%« GBI/T
19685-2017[S ] . dbtot: v AR i i fRAL, 2017 .

[ 3 ] American Water Works Association . AWWA Standard for design of prestressed concrete cylinder pipe: AWW A
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Study on the chronicles of Master Li Yizhi and its author Hu Buchuan

TAN Xuming, WANG Xiaolu
(China Institute of Water Resources and Hydropower Research, Beijing 100038, China )

Abstract: Pivoting around The Chronicles of Master Li Yizhi, this paper takes stock of the life of Master
Li Yizhi and his chronological author Mr. Hu Buchuan during China’s traditional water engineering transi-
tion. In the 1930s and 1940s, the first generation of Chinese water engineers brought to fruition a number
of modern irrigation projects in Shaanxi Province despite extreme difficulties. They blaized a trail of modern
engineering in China by assimilating and applying western water science and technology. The Chronicles of
Master Li Yizhi is a classic of modern chronicles, which has filled in many gaps in modern water engineer-
ing history and bears important historical value. The study also notes in the conclusions that Mr. Hu Buch-
uan, who is the writer of The Chronicles of Master Li Yizhi, prioneered with indigenous design and con-
struction of large sluices and initiated irrigation district water management under the water right mechanism.
Mr. Hu Buchuan is an unacknowledged modern water scientist, who deserves an in-depth study from many
perspectives.

Keywords: modern times; history of water conservancy; Li Yizhi; Hu Buchuan
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Strain effect analysis of high compression elastic cushion
on PCCP strengthened with composite CFRP

WEI Haonan, SUN Zhiheng
(China Institute of Water Resources and Hydropower Research, Beijing 100038, China)

Abstract: The application of composite CFRP liner inside a PCCP is an innovative reinforcement technolo-
gy. To evaluate the effect of both different pipe diameters and the thickness of high compression elastic
cushion on PCCP strengthened with composite CFRP, this paper established the corresponding finite ele-
ment models by six pipes with different diameters and four cushions with different thicknesses, which ana-
lyzed the influence of cushion on the strain of PCCP strengthened with composite CFRP considering the var-
ious stages of the internal pressure and the number of broken wires. The results indicate that, when the
thickness of the elastic cushion is 5 mm in PCCP strengthened with composite CFRP, the circumferential
strain of CFRP is increased by 8~ 16 times and under internal working pressure of 0.6 MPa, the inner
concrete core is reduced by 11.5% ~38.7%. More pronounced reinforcement effect is shown in composite
CFRP-lined PCCP with the smaller diameter. The results of composite CFRP-lined PCCP with 2.6 m inner
diameter demonstrate that the circumferential strain of CFRP is improved remarkably and the deformation of
the inner concrete core is obviously reduced when using the thicker cushion. The research results presented
in this paper can provide technical references for the reinforcement design of composite CFRP-lined PCCP.

Keywords: Prestressed Concrete Cylinder Pipe (PCCP); high compression elastic cushion; composite CFRP
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