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B AL Y e A5 A i T LA — W KPR 3 i — PR RE R AR Y J S0 0 PR AN 25 Ak - T R - K PR 1 0 - ik — 25 25
A7 B 3 RN AN TR DRI, v 3 T 2 A e B R K A0 i LR 5 i L T R A A 3R
B8 25 A T YR B e A T A A 23 A AR S P A i A B0 R A AR A
REE LK R EE . BMWK . ZEL5FZRLE, K- 7ETR BE L N &8 32 2 5d 1 <O Al
ORH T O AT A% T AS [ RE £98) BRlOUE 295 g AR 25 K S BOK 43 78 TR BE - o4 B R RE R A — R el
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K BIBIETE D5 11 4 H AR L
2 RBE - RLAE WL J7

TR TR 2 A AR R Y 2 Ak, AR LIRSS e b R T sl b B F B HETIE ST E
BRI B AU L XS ZE AR (CT) 805 R Ak BB R 25 6 2L 4% I8 30 17 0L
W, 3 ey vk 2 R MR R slb Bl 3R T HE IR RS TR A, AL R AR AT R S B (L 16 R v 1
K. W) Iy SR LB B R AL I 00 I HE AR B e 7 it 30 ) 38 5 AR e 0 YR
T RN RN, TR BE - 2L AE VLI A IR A LA 4 R
2.1 F &R NiE(Dye-impregnation method) 3K 15 W5 M TR &8 L 248 JLADB A, 78 W I i ] >R
PR e b PR BE + A8 T . A0 . Bisschop &5 SR F A G FR U I 12 5 2 4 Il 4 9 ' B A
WL e 4 M 2L BE T A . Zhou %5 SR F M 40 B SR YL R (29 0.5 nm) 32 B BE - 24 W, I AT BT
2 BB WK 2445 1 JLAT IR MR o Berrocala 25 /I J& T A9 11 TR BE 1 2 (RC) 1 27 4 184 58 YR 5 1 3% (R/
FRC) & M M AE s, EREE PR E RO ERIEZS, 56 ERAE BRI 43 Hr, i W6 58 1R B -
PR AR BT A o L 450 TR U AR e PR SR S VR B A LR A R O A IR T R AL, SR AR
i A G 1 2 TR R B R S8 BT R (Backscattered electron image analysis) , i 3 & 5 49
i 2 B (FESEM) W8 = Pk BR TR B8 i 2448 , JF i@ i IR BT kAT 17 3RAE . B 02 A7k Bk
MOEER T EE R R AT UE . AT . WOCSEERAE, KM I Sl O s, SIA
BB BB TE X K S A i 25 R A T
22 AMBFEREZE(SEM) HH B8 (SEM) &M RO B iAo T H, afigh&
WLEE S0 1 PE 248 10 72 A L R B S A, LT 20 = A Gk TR R R A R A A R, R
BRI B o B TE TR 0 ) A A R B, B R A A DX s
23 XHEWBERABBGE(X-ray CT) XHF&ITFEVLEZ L (X-ray CT)J& —FlA 51 To 6
Wy, Al ESEPPAL S8 B0 = 4E AR JLIB A, AT o L A8 70T &b DL S anfr i . 97 RS T .
Landis 2" 5% il X—ray CTHFSE T AKX CF 00 T 2438 72 . Fan 25 Fil Isaka 253 38 X—ray CT Fl = 4
(3D) MG T J5 507 1 A8 i o 10 oL B I 46 A8 AL MU HE . Wang %8 ] X—ray CTHEZ 1 il 17 JE 44
T UCA R AR AR L B L H AT 2 AR UL Y A7 B R A A B R s, B RSE R,
PURIILE i g = 1
24 HBFEGLEER SEEMTIMN ik m i, BIG L FEE AR W] 32 UK i 1Y 24 4% JL )P 28 8
AAE S HAE e o L8 O 1 Ak JLXE B AR A OO T AR 0 RS, 42 g 4 B % ml 3R IOTR o6 1= 2R B 3R 1w 1Y
PEANPER . Yang %58 =32 7 UG My vk 0 T BE 2448 , %07 1 ml 78 1A IR 7 31 24 4 2 B kG I o TR
T4 . Rimkus 2587 F) T & 00 507 PR (5 b B0 0 345 36F L - 4 4% 915 R A8 AR, X ERE 10
E GRS T AR g B Sk, AT LAY B AL SR T Y T LRI 25 . Talab 25U T BSR4
HRA AR AL 7 ¥ (OTSU) I FH G 25 96 56 B MOBE 4G I P 15 9 20 4% . Kim 25 28 TH B MLILSE O 12,
K OTSU [ 2y WP {5 4R U AE T 2505 8 . Valenga 257254 T PR {4 b B0 b TAT SO 11 1 (TLS) 45 R
(1R B} MCrack-TLS) , 1 TIPSR B 1 2 P (2448 . Mohan 2577338 T 5 24 4% W0 I AH ¢ 1 50 75 3¢
Bk, ALK PR AL B R [ SRR AT A S B 2 R 7 1k . Bayar % VR B B R 4 b
AR (DIP) I Voronoi I, FI B4 > Bk (MLA) I & | W5 ALIR BE L REEM T . KA . REZFILAT
TEAR o 3K Tl om0 A B AR AL B ARG G AT HE o . PR . AR AIRBR A A5, B —Fh T oy 7k .

3 HFRUREE L ASHE R B
TR I 1 A RS KAV 55 R AL B K o A% il 2 DDA O o A A7 1 AN DURE B2 5 K 397 3 1 s A2 A

HEWE, I HREY R GEORE LB EEA W R, R 2K S AR ks R AR BE - P T
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WL, REE L RET KSR G ZFINERAC, HhREP S (NAMAETEE . % MR
S BN R R SR BE R OK R BTN E L NIk, X AETE S S B LN K 4 1% i LA Y
FE M HE AT S 3 BT AT R WE ST T RTR R L A A R IR AR A5 T A T A M A B A e S

30 ZULEREMERE MDA AR RIS T BUR 2LAE TE T TR 00 2L EE T A S G B i S T AR AE 22
5o SEPRIREE LM R R ZIM AT, 4K 0 sl kB R BRI BELAS K 4 1%
B, SRy 2 H A5 M THUR BRI S5 5. b0, Akhavan 25 ™R FIBE 24ROy i 77 R 24k, 3F A
J Darcian flow—thru cell M3 T 338 70 3¢ F1 45 25 400 3% R 338X 0 Bk & s 280, AW & Z [0 IF A
ATEREES . 5N, Akhavan 25 R A HLBES B 45 1 558 0 10 ~ 220 wm 19 2L 4% 3 LB LT 24 10
TR, RAEE KRB E X R IREE - B ER, Sy RaE RS (LB 1.70 pm) 5
SKEL A 220 4 26 TR It (44 W1 RELRS 35 0.34 pum) I 9 7K 4308 % A 22 A 3T 5.6%

Li 25 5 = 5 2 il o i B SR B 2, IR RGR R TIT R T K s E IR, RO R B
A W R T AR, IR S 3D S B 4ERUE A M R AE R AORLRE . IR A SRR, K FE
FERAETEH GG R AR REE T DBk, i T 2448 100 18 18 A0 L T 2 h BE AR AN, R EUEH
B (4 2R 0 A R B (R 46 ) K it L an A [ 7K K L (w/e=0.6) B 42 558 kg/m* B8 41 (A ) I 7K U bE ok
B ABEE S T 83%, HAHXT TIKIK I 0.4 B £ 55 1729 7.7 1% .

32 HETHEFMEERMSE HAEMWITMER T KGR, BRI T I ZLREE L 09 K o0 1% b .
Ahmad % PR 360 KO0 K 0T, 2 248510 1T i R G SN S50 B 2L 4% K R RS il 2k K 2 L )
INT 508, VREE LK 35 0 R B I il R A3 RO/, (H Y 2 A 0 il B L 150 B, /N
R EEAR /DN, TR BE ATy A B EE, Wil BEe=149. 200, 245, 2750F, K4rEBE R E
H52x107% . 4.8x107, 4.5x107™7 . 4.1x10 P m/s. Bear ™ & BT 2R BE + 1912 5 2505 244637 i 5 1
TR RSZ . Darma % B X—ray CT 76 JFULH B8 o A Bk R 42 ( Cs,CODE MR BRI, WF9E T
TR P R AL il A, MR AP OREER T A TIRIRY AR TP st i
SRR i AT 345, MBI ARSI SE ¢, BNy HERBOHE AL R
DazéDof (1)

A DOMIEW B 1B B BRE, sy O REEMEME 6y RLAE .

3.3 RUETE EEVERPWITRREE LK R EEINER, BT BB A T IR
+ 78 3B 1) L5 T B B LA K S K O G i R IR EOE FR o Akhavan %770 5 IROR U+ 244E 1Y
I E FHL R B, S TR AR e A K AR T 2 A 56 R AR

2
W g

[ (2)
12(1+8.8R "

k=

Ra
2w

AP w AARREETEE, wm; R ONREERE AR RIS, R =

iR R A S, wme

Li 2 4% 521 80 ~ 260 wm 9 FF ZLIR BE IR FHF R T 40 52 K 3k B BIK % UK FE 0.1 MPa), I
TR K L AR R, ORI T A(2) K R B DB B0 2 M R CRIAR G HLRE B2, R S 248 3T Y
LPRE ARG B Z ), AR R B S PUE A G R B R EIR T 0.8, NI R B IE 5 Y
15 2Ok B T 2R BE - 1Y 7K 314 iy 2R

s ROMZHEXTHBERE, & X

eff

Tweffz
12(-51+45R ")

Aldea 25 137 FH 2 it — 42 1 B 240 28 30 76 YR 5 1+ P 51 A T8 w=50 ~ 400 pm R 448, BFE T
FFEUR BE 175 300 mm KKK E T B E M. P58 &8, X T8 @EEE -, 2 w=200 pm i, FRIE
Bt KB ERE(L R 6.17x107 em/s) H AR FF B EE 1 (297 3.66x 10" cm/s) G T 6 £%, 1M1 24 w>
200 pm B, KAMBE R BOREEIE N, w=350 wm B (7K 15 4 REGE F] 1.0x107 em/s,  HEAR A K BLK
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I3 RS R TE R SO E B, X5 Van Mullem 2577 78 1 B9 251825 8l . Picandet 25 5% J [+
FERY R R TIREE R . KB EMRE, 3T 285 A 17 B BRIe AR B dE 7 TR B 1 1 K 1%
MABSHERTEEZ AR, HEELKX N,

f=Au (4)

orps ANRAERIBE YT R B w MEETEE , pm; A WREEFE, pm/pm’,

e HE 9 B AR S T AR BIE S K T8 S b Rk 2 4 T R X K S R S AR AL T AR Bk A AT Y
FI A E1 A1 $AZ A AT WA 52 5] 38 85 7K 43 #E T Z4TR BE 4 P (1942 2h i B (B4 T8 w=300. 500, 1000 pm ),
I3 T Richards Jy #2 K7 Jr @ A& T AM K E I /E T (0.1 ~ 0.6 MPa) JE 46 1 T 24 ¥R B 1 1% 7K 43
e, S5REW, EMHRREREET, BRELWAmMBEBSHLEm MR EES, H
28T SR B BB IEAM G BN, Yang &R X—ray CT X H A A [7] 2L 5% 95 i 59 R
T AR H K A3 A% B ek AR UEAT T AT ARAR SE i W, R BT R K b oK o ol i AL, HO 24 AR G
MR, B AWK R G 4R TE N O BN E 100 pm B, JF S RD A B W K R 5L 2R Pk 88
M 0>100 pm BF, WK R E W R, H U N 09 BE A X 2 5 w0=100 pwm B, WK B K F B
K, F2.7x107 mm/s,

TRy O A I R A A T R LA b, AR T R TR B (T PR w0y, B R A w,) K
HEXE AR A3 AL S W2 i B, R BK AL 5 R B S IREE LA B i MR R TE G, 5 2 4% 5 5 R Ah B
BT 56 o ASCIAE TEBAM R ZE RIC BAER 1, FELERELWT . (Dw<w, B, HFIRE
T REETEEEAR /N, KUK A2 1) CaCO, TITE G S 2 24 8% , RUFIRBE L&A @RS, I
LR BE T 0 7K A3 A% R RE AR, LR R FE X K AR R R B AR N s (2w, Sw < w, B, BEARIEEE T
PR IS 1 BEL A8 2 A B K R 5 2 K Ak 7 A Y CaCO, UTE S5 50 1 /K 40 i AL, H il T 2448 55 )% 1Y
B, e E R EEZ K, K S L AT B RLAE T Ak AT, [ v R T
B Ak LB, TS 850 24 v K 4 A% i Z BB 5 S 4% TEJE IS NI 3G K5 (3)w>w, i, i T 244E
BE K CaCO, VT UE 55 1 BELW RO AR /1N, K A AR PR BT 28 4 5%, 8% vhoK 43 55 BE VR TR BE 1 1 22 foe v AR 3
K, BCHS AT ZE K U REEE T AL, R R TR H AR T B E, T 2R EE - WOK SRR
IFRATRE.

F MK o Y 24 98 1 (1

Kol S U5 KR I HBeiF A JK A i 3 1 wi/pm wa/pm
Li 551 0.43 B BE L 5 K K B 3 I 150
Aldea % 0.45 S B 2 TR KB 5 WK 50 200
Shin % B 55 K kB WA 200 300
Wang 2 0.41 S B SR 0 RS B i 50 200
Hyun 21 0.54 S 5 2 g KB % MK 50 100
Liu 2 0.25 Btk R AR 56 A58 K 3k 35 37 iR 50 80
Park 25! 0.44 i3 7K % 17 M 200
Akhavan™” 0.37 B0 Darcian flow—thru cell Jlj3z% 60 80

DL BB B T IA R 6 1 2 5% 5T X6 K 434 0 s i R A L AEUAS ) Sk b e ot 1A AR
K EECE, EERBAER I : (DR WK B IE RN R RAFERRES, Bl
428 G5 w=100 wm I, Aldea 25l Liu 25 3815 B9 KA 4> 51 29 4 1.58x107 m/s f1 2.73x10% m/s, T
Park 2 1 45 B KA AL A 5.57x 107" m/s; (2)Z44% 55 B BE AR . i TIREE LAl s . 245 S
AT IR A DA BOK AR R A O TR, R R A I R A 0 s T A R T Y w,
Filw, (HHBA B R EEE, Wk 1R,
34 HETE by LRSS, REELNEBAEE 2 AR BTG T 248 5% B X R BE 0K a8
B B 0 9 BF 5 4GB B0 . Torrijos 2580 5 88 TR B (T 4R %) B IR A% 1R Sk 32 R - ik RN
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(ASR)FZ W IR EE + T R T /KB & IR S, 15 IR BE 115 35 1 i 28 4% % J3 1Y) 18 ORI 320 4 38 i i) 2538
MBBER LR 0.43 em/em’ B, KAMBE REGEE] 1.2x107 m/s,

Ebigho 25 W I8 & BL, £ 4 ZL4% 1017 16 RE A5 3 KR B L oWk i .l T LA R 4R 1 58 8L, K4y
T W e o] B A, IR K R SR A T M A R T (R R A 2 (R N R R 34k, Van Bel-
leghem 25" X4 47 B 4k ¥ £ 4% N T 248 O BD O 0F T 8 T WA T6 . FF A0 X R 1 3145 7k 4>
AT BRAE KRB, TEWIMRET ], KA TE A R R AL i L B R A WK e T, Bl B R) A 4
HE, KB ARTEZH M FTIE M, HH THASREZ MK BBEXIFIRES, (B4 K3%M, B
V7 T FRAD SR 1 B K A HFE B AR AR TR LT /N .
35 ZEERE KEMBMNARSG, 2 NEROYIEMAAFED R w24 T8 A
FWEMT, HaE g Kut N A &G 2 AR R e B 3F AR EE - N800 3R . 4 4l
WO JFRREE L NTE A A A NI, PR (b A, IR .

/E ES R e id 72 PIESok

B K UE SR IR F S T REAE AR R LI

351 wmrAkaedts RELIEASHNAQERTIF2ORE L NIEZhE ST
B RE 1, 1) AN VR U6 - 35 I v ) U R A B - R K AR K VR R . M aE LSS, K UR IR AR R R
R, KU K AR P 3 Ao ik SR AR 85 ) K RN AR AR S AR B R A . C-S—H B SR I FR A

BA DRI RIS R 9 20 T8 /N, e IR AR B RE AR HERLAE I A . Rein-
hardt 2 F ] E S & 0288 BT T T 2w 1 R TR R 1 7E R (R T 0 A i IR S Rl 20 ~
80 °C, Z44ETE LR 50~ 200 wm), K I ZIEEGE /N { A ORI, B IR A R T A
M H A . BIANTER B 7 = 20°C B, 25 h 5 2445 98 B w=50 wm il 09 7K 3t 12 1 R 90 46 Ui 2 1 45%
T w=150 wm iz 14 (1 K 7 5 R W R 8 75% . Jiang 25 BRI R B0, LU0 LR I A B Ak E HOK i dn A
SCRAE TR sk, & pH FREE T > 25°C & ME 2448 /) H @5 . Roig-Flores LI 30 °C K
TREEL WLTE 15 cCf A AP B A RE 1. Far i T BFSE R B K IR 4P PR P i 48 O O
FHRAKFY, FEGE TR BUES5H K,

KT REM SRS+ AR TG A A WRRHERE, hTiRE T ENAR, ANRE%EEERR
LS F B 45 RAFAER R 225, STk 28 A B B e R RBE TE A 5~ 10 pm™ L 100 pum™ . 200 pum ™ |
205 pm ' F1300 pm' ™ . Edvardsen BFFEIESZ ", LT 100 ~ 200 wm FE 3 8 [ P4 19 98 8 + 4% g K
E14 dJE AN, 1 w=300 pm B IR &E + 24 4% v 9 7K I 3 5 00 46 i A LL s 80% o 53 Ak, Maes
ST EE R R, ER U PE RS T IR B A SR R RE SIS A B A R KA TR N 100 pm,

352 BALHAGINGHORELALEACS HRELIPBASTHBREALEGEYNKESZT Y
T RE IR E AR I A G A A O . IREE TR, IR, A EL A YA R E AR
W, S BEVE SO X AT IE R . BRI IREE ERCR R W AR, BRGS0 K R
K, i A6 A R AR, S EORAE I AR B T g R AR P R
Wy IAR i 24 [ AL IR . AN, Suleiman 25 i BT R BN, WINA KA R
FEmR Eh K U8 . B R0 U = 04+ IR R+ R A A R 0 32.26% . 27.27% . 25.6% 1 24.1% . T
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Qureshi %5 “HF 5% TIZAKCE #y CRALSE . Wi A A 0 5K ) X ek R h /K T8 2 (PC) A4 RH 0 ) 1 4 fik
Msem . S5 53R, Bk W KA = o0 a s T @A M (CaCO S TR L, 7228 dNIB R T 98
JE 9 180 wm VI B PN A 2228 , FRAR TIREE - H9B B . Chindasiviphan 2 7 HF 5 £ B, 244% 55 B i 14
FRAACE BIG Iy i)y, A% oK o3 4% i R B o WK M SR G W (SAP) &5 138 T A, b K A
SAP YRS G VEHITE 28 d N SEEE 1 100% 1 244E A @&

LA I BN R 45 R R W FE— S A IR B A R, fE— AT e A

W) e RAAE ST, a5 i i KME G HBEM A Al A @ s, Ml as K 2R
l()iuf;"f: 68]
g i 2169
§ p WAy A X
= .
=
kit .
b I LN
@ e R Uk e
o fF
a0 TRMAE X
R
i AR %

B2 &7 ECCRESEIL A A i R4 S0 5 it I 2 [ i 5 &

K2 Y BSGEIREE L A A RCR

SCHR A R i B R/ lEr 3 S5 I A WA ROR
13771 S I R g |
Jiang % . HIB8%, Z1514% 14d 4 4 220pm
4 R
BHEK 2 30% . 50%;
Van Tittelboom 25 LIRAHE . BPE . K Wi 50%. 75%. 42d N fE A 200wm
85%

N 42d 14 200 ~ 250pum WA

Van Tittelboom 257" b OB 21% ~ 35% #1166 % ~80% -

241 67%
o WARTRES . BEAE . RAOB . N

Ahn 1 Kishi™ e 10% 33d N A4 160 ~ 220pm

SATH W)
GRATIRES . AR B

Sisomphon 4
Huang %'m'
Lee il Ryou”

Qureshi #1 Al-Tabbaa""®

ARATRY  SEATH )

R i
L

LB I KR

4.44%%115.24%
66%
10%

4% ~12%

56d A4 100 ~ 400pm

4d A AA 6pm
w<0.lmm, 0.1 ~0.2mm %}
BITE 11d i 14d 58 2 i E
0<0.5mm 76 28d 58 4 {4

T2 REE T R T U H 4 S Rl S
@é%ﬂ%%ﬁmmw%ﬁﬂ%wM£,
B, BiE L B EIR(FA) |

4 JFBGR BE 4K o 4% i B AR AL

CEENCE A
RIS . B A ROEH AR %

B Z AAFTENTE L Z, IR 5E A A AR X £ X B — PR 28 8 Xt K 4
PL K COMSOL, ABAQUS %5 Rk #1414 1 Y, [ PN b2 3 7 3 56

FER A b T T T 2R BE 4K A% i
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AR (m (K ) /m® (B3

0.19'

0.05

(a)X Sl Hifk (b) A7 BRICHE L
K3 kg s

A FRICHIRL | AU ) 25 AT TR W KR R A AR T DA UL/ 20 L A R A B X i o Y
H8 JLARTIE 250 I B4R B - v 7K 40 4% S B ) 52 0

T b, TR R TR S ST B . Huang 25774 TT L5 B S0y 1 RH I 2 A D (SR 4% K
TJetib 3k ), 25 I ZLEEFAY I thoK A B, SR A BUE DT VR RN T 3 B 2% LA b S 3 8 W K i
R ARFRW], PR G AR, 2aErh S BT K, KRR A T R T Y e I Ak Sis B
F RPN FS . Luan 287 5 T 2 FL A AL H 3840 RS AP 1E G AR 7 T 2448 ECC(Enginneered Ce-
mentitious Composite) P A W KA Y | 43 B T 24 4% 2% FE XPIR&E /K A 52,k B0 bl 3 24 4% 2 1]
PRFRIE R, K N ZLEEHE A ECC HE A fy 30 2 R ACINPR W 7K o i 57 2R 4 2 32 1 484

Van Belleghem %54 £ 4 P4 Jy 2 A% 5t <7 47 5 192 25 1 R A D ¢ (59 26 40 WA L B 7k 43 10 7
KA, IR A RIC ST T BUE A A IF SR % 3D Richard Jy F2, 75 B A0 B A L 25 S WL 3 i .
M 3ATHL, 7E 1 min i, ZL4EC HOKSE R T, TEWIKE 1Y 40 ~ 50 min Z 8], 7K 5375 W 4% AH <8 2L 4%
[i] 4 B0 3R DX Sl O s o

Smyl 45 S T T 240 4RI - W08 i R 20 LS IR I SR R A HYDRUS 3D A5 BRIG 4y
M-V & AT B SR o BB BA5 R AR, X2 & AR 47 s B 005 B B B iy /K o A& il # T 48
e <5 I W R ASE 7R AT el I A7) G B B 1 7K 43 A% A

XK M BT 1) B A S AR R A N T B A, B T LGRS OB, A COM-
SOL M AR A4 1 A R 4R ST B . KCBE . Z 8. I Mok i 72, JFJF e 7 fE AR IR Bk R Aok
I3 BB AT LA

DL B 5 vk TR W R BE 38 s 1 T TR B+ 7K AR S R, EL 2R BB 25 JER BE 1 Tl 240 UL 45 Ay Xof
KA R o SCPR b, JRBEL R R AE R UK RN K PR AT R R Z A A AR, BT TR

—e—mumn 01
—e— LK
A
—*— SR
6.0
<
<
301
—
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Research on the control measures of pluvial and fluvial urban floods based on

holistic view of watershed system

CHEN Wen]ongl , XU Zongxue2 , SONG Lixiang1 , ZHANG Dawei', LIU Pei'
(1. Pearl River Hydraulic Research Institute, Guangzhou 510611, China;
2. College of Water Sciences, Beijing Normal University, Beijing 100875, China)

Abstract: Pluvial and fluvial floods were considered independently in traditional flood disaster prevention.
According to the investigation and analysis on flooding occurred in Guangzhou City in May 22, 2020, a
new concept, in which the whole river basin is regarded as an integrated system, is proposed in this
study. The design rainfall patterns from both municipal authorities and water authorities are integrated as
one pattern through the way of “big one include small one, and long one include short one”. A simulation
model for fluvial and pluvial flooding in urban area is developed by coupling the low impact development
facilities, small-scale municipal drainage system, and large—scale hydraulic drainage system. Take the con-
trol measures of pluvial and fluvial urban floods in Guangzhou as an example, the case study shows that
the control engineering layout optimization based on holistic view of watershed system can not only meet
the economic and restrictive principles for highly urbanized areas, but also achieve systematic governance
and reach the overall standards. It effectively avoids the disadvantages of "fluvial flooding caused by pluvial
flooding and vise versa" in the traditional flood divide-management mode, which provides a new approach
for urban flood management in China.

Keywords: holistic view of watershed system; joint control of fluvial and pluvial floods; rain pattern; ur-

ban flood simulation
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Review of research progress on water transport mechanism of cracks within concrete

WANG Licheng, MU Linjun, ZOU Kai
(State Key Laboratory of Coastal and Offshore Engineering, Dalian University of Technolog, Dalian 116024, China)

Abstract: Cracking of concrete, which may be induced by mechanical loads or resulted from the exposed
environmental action, not only reduces the ability of concrete to resist water penetration, but also provides
additional pathways for aggressive media to penetrate into concrete. This process will obviously reduce ser-
vice life as well as durability insufficiency of reinforced concrete structures. This paper systematically re-
views the research progress relating to the influence of cracks on water transport within concrete from exper-
imental research and numerical simulation. The previous studies indicated that water transport coefficient of
cracked concrete is proportional to the second or third power of crack width. The increase of crack tortuosi-
ty can significantly reduce the speed of water transport, while it has little effect by changing the crack sur-
face roughness. Meanwhile, the water content absorbed of concrete can be increased due to the develop-
ment of crack density. In addition, the self-healing of cracks exposed to profitable environments can de-
crease water transport speed in cracks of concrete. Therefore, to investigate the effect of cracking or cracks
concrete on water transport mechanisms in concrete will provide the theoretical basis for durability design
of reinforced concrete structures. Based on the summary of the existing research results, research expecta-
tions as well as future priorities associated with water transport mechanisms of the cracked concrete are ar-
gued and suggested in the final section of the paper.

Keywords: concrete; water transport; cracks; durability; research progress
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