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Fig. 1 XRD pattern of reservoir sediment
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Tab.1 XRF analysis results of reservoir sediment and cement %

ke SO, ALO;Fe,0; CaO MgO K,O Na,O TiO, SO, Hifih
JKJE 1810 5.85 3.92 64.40 1.93 1.20 0.34 3.37 1.66
JKPEREJE 60.84 15,30 6.97 8.93 1.80 2.90 1.07 1.29 0.42 0.48
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Tab.2 Mix ratio of reservoir sediment pervious concrete

ML KK KR TR MR R/ (kg e m™*)

HA o BR/ OHEE K KERE KR K

1 0.26 10 1654 129.74  49.9 449.1 3.00
2 20 1654 129.74  99.8 399.2 3.00
3 30 1654 129.74 149.7 349.3 3.00
4 0,28 10 1654 137.48  49.1 441.9 2.95
5 20 1654 137.48 98.2 392.8 2.95
6 30 1654 137.48 147.3 343.7 2.95
7 0.30 10 1654 145.20  48.4 435.6 2.90
8 20 1654 145.20  96.8 387.2 2.90
9 30 1654 145.20 145.2 338.8 2.90
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Fig. 3 The permeation coefficient of specimens at 28 d

with reservoir sediment contents
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Fig.5 Effect of mechanical activation grinding time

A2/ pm
(a) HIED T

on particle distribution and cumulative distribution

of reservoir sediment

TE 0~45 min B, 4482 0~3.0~10,0~40 pm [
ST 4R 6. 36% ~10. 23% .36, 4% ~
63.23%.78.91% ~97. 98 % ; ki i >40 pm By 4
FE M 21, 09 YU /g 2,02 % . YHLAIE 1k I ] g
45 min B ,0~40 pm BRI G R 97.98% . Bl
& IR IS [R] (49 38 0, 7K P IS 8 0RE R A2 3 A it 2k
W ) 22 R 3, 3R B R AILARCS Ak AT DL/ K PR
JEE U WOk RE A% [R) ERF b e 4 Ak kAR 0 A AR A B
SR R AU ek 2D /N oA 3 2
3.2.2  AILBAIE Ak B[] X 7K 2 IS V18 75 /K TR B 1Bt s

548 JIE 1) 52 1)

&l 6 SRy AL I A R 1] %o 7K 22 O e 375 /K TR 5+
AN [R) % S0 BT iR BE A 52 e, H 1R 6 T R, ML
AT KK 0.3 MK IR 4 28 d $T 5 B i
151+ 3 FPHILAR 16 Ah B R] 9 7K 2 DG e 385 UK TR E 1 3
KiGAKEFEIR B AR RE P ERERS T
12%.15.5%.21. 1% . BtEE 45 min K EK R
1 30% KK 0.3, HARFLEE A 20 26 Bl 14 41
JE5® FEIAE] 21, 44 MPa, Rt MBS AL A a] () 4E
K AP R E WIS ZRIE K, X2l T
TERUE AR I, 7K PR S e UKL 5 B8 5k =22 8] AH B £
JE Al 48 7 A 1) e B AL T A A P2 IS 10 38 3 A DA 141
SRR i B L OB A3 W /N UKL, Rz 404k, F
T UK (14 1 35 T ARUCAS W 185 K, B 3t T T 2 iy Kk Ak
SRV T AR DT B 7R BN T . B A B A RS
&ﬁ—ﬁ%%%%%*%ﬁ%&f5m$%

24t [ 0 min 26 = 0 min
= I5min 24 = I5min
227 [ 30min 30
20k [ 45min 2 a5 L2
1774 L = 20 Lo.212 19,8204
= 18F SalT 14 g 15011%12
£ 1674/ £ s 55 e
el il 1594 b e (53
il il 1308868 16 152
= 124 W gl e
B 127 112 H 1254
4 i 12
glor S
=8 g g
or 6
4 4
2t 2
0 ]
0.26 0.28 030 0.26 0.28
2 Kt

(b) zé u’ﬂffn%
B 6 MliEHEE TR 7.28 dPLERE
Fig. 6 The compressive strength of specimens at 7 d

and 28 d with mechanical activation time



541 B 12 1

LA AR R R R A 37 AR TR B T O T SR B BB K M

+ 163 -

OH 4N E R (CaCOHD,) K EE TR H
PR A T i R 45 4 o W 3R L 4% B BRI fs TR
AR AL, o 72 7K 2 I U JURE B 2 TR 8 R I Aty I B0k
R P — 2D 3R H T AR T P S1O, 1T L
KPR AKAE ) CH &A= KAk R v AR
B KA i PR 45 (C-S-HD) 6 it I B 25 8 7K 2 i T
PR, C-S-H & M2 oK R Ve & K IR B+
R0 P 56 2 L,
3.2.3  HUAHIE Ak B ] XoF 7K 2 G VI 335 /K TR 35 1 3% 7K
P BE 1 52 i

7 SR AU TS A B T X6 7K 22 DS e 385 7K T B 1=
28 d BmAKMEREM W, R 7 ol F .3 FhoK K
Lo B A B b B ] v a7 7K P 8 5 ATL BRI s
Ti) B S L & I 2 BLARG TG Ak B ] SiE 4 35 7K 2R 0 W
/N S 5 G GEE KK 8 TR 358 1 1% 1T 42 AR RLRR ) (CT)/ T
135-2009) % Bk, 3k & oA IR 1 1Y 1 K 7 fiE %
B K PR IR R BE (5% ) 7K I e 28 5 M B
Fb 25 T ARUAS W7 8 K R A2 AN BT K /)N, 7 4L 78 K TR
BLIG AR T ORI 7 B K Ak 7 ) B
F0 3% 3 FL B A 3 D) 5 45 A B B0 L R U i i AL
B SRR /N 0 T A

10
_‘tfz 0.9 [ 10 min
’ [ ]15min
£ 038 [ [30min
% 0.73 [ J45min
w4 0.7 5.2
NG . ouss
= 0.6 .59 e
ml
03 0.28 0.30

KFRH
B 7 MHELRE TG 28 d IEKRE

Fig.7 The permeation coefficient of specimens at

28 d with mechanical activation time

4 Hig

a. F & KRN UE 48 & 13S0, 28 d 3% 7K TR BE
BT R B B AN B K G U 1 37 K R BE S W
BEAIG L 325 7K 1 B 320 T 4 v

b. Bl & HLBR TG AL (] 48 K, 28 d 35 K TR B £
F1A T 3 32 A8 /KT JEG U8 A T T 2 AS BT 4 17 33 K

c. MK ER RSB R 30% MG L 45 min B}
il 25 A3 K IR BE 1 28 d 90 He 98 B e R, iK1 21, 44
MPa, #EKZECH 0.56 mm/s, 55 M L HLIE R,

S % LRk

(1) AscHE, khe, SCRE. . e 5l e e b gk
REE LR L AR T ] P E K HEK . 2019,

(2]

(3]

[4]

[5]

(6]

[7]

[8]

L9}

(10]

[11]

(12]

[13]

[14]

[15]

[16]

35(12): 39-43.
FiE, AN, REW. . 2RISR
MR AR S TR @il 2023(D . 1-7.
AR, EARR, SR, 55 A2 HUARHE & 2
PR R AR R BETE e ARz g [T ]. B R A S TR
Bl 24, 2016,24(6) : 1100-1109.
T2 O [ MR R R A 3L e KR K e D 3 A g
SEmafETE D] W R I /KB Tl K%, 2015.
FERONE C, LIGUORI B, CAPASSO 1. et al. Ther-
mally treated clay sediments as geopolymer source
material[ J]. Applied clay science, 2015, 107: 195-
204.
JUNAKOVA N, JUNAK J. Sustainable use of res-
ervoir sediment through partial application in build-
ing material[ J]. Sustainability, 2017, 9(5): 852.
BEDDAA H, TCHIOTSOP J, FRAJ A B, et al.
Reuse of river sediments in pervious concrete: To-
wards an adaptation of concrete to the circular econ-
omy and climate change challenges[ J]. Construction
and building materials,2023,268:130443.
A N RILRTEE 5 FU S g i E8. 7 K K e TR
BT AR - CIT/T 135-20090S]. db 5t . o EH 4
Tk A . 2009,
A, BAKIREE AT R BERELT]. MR R4, 2017,
31T 2) . 413-416.
LM, Ihn . METTR), A R ELER R PLBOG
PERCR LB []]. BRI, 2022, 41(8):
2810-2818.
A N RILFTE Tl A4 R AL RS, BACGREE L. JC/T
2558-2020[ ST, dtaT . i W E A Tll i 4t . 2020,
rhe NIRRT B AU 2 i, KT g
SR, TR B L 3 ) vk R 08 U AR v GB/ T
50081-20190S 1. b5t . v [ 4 51 Tl At L 2019.
ENI, TR, IER, 5. H4EE RS KR -
AW APUEB DI ELT]. KB RIER %, 2020,
38(8): 104-108.
MEJDOUB R, HAMMI H, KHITOUNI M, et al.
The effect of prolonged mechanical activation dura-
tion on the reactivity of Portland cement: Effect of
particle size and crystallinity changes[J]. Construc-
tion and building materials, 2017, 152: 1041-1050.
YANG X, ZHAO L, HAQUE M A, et al. Sus-
tainable conversion of contaminated dredged river
sediment into eco-friendly foamed concrete [ J].
Journal of cleaner production, 2020, 252 119799.
FEDIUK R S. Mechanical activation of construction
binder materials by various mills[ C]//IOP confer-
ence series: materials science and engineering,
2016, 125(1): 012029.

(F 4% 151 )



541 BH 12 ) BUAE JE 5 < O 2T 1 S U 4 i 1A HE A T 4T P « 151 -

04-13.
% . e s .
5% 3k [6] TR, RIGH, % WZBEIEHTH
[1] ZUO L Q.LU Y J,LIU H X, et al. Responses of IR W IMR B BT [1]. A+ TR, 2020, 42

river bed evolution to flow-sediment process chan- (6):1125-31.

ges after Three Gorges Project in middle Yangtze L7 AR ESG 50, . T 353 B oy A 0l 27 gk

River: A case study of Yaojian reach[ ]J]. Water sci- MR I OT 5 [T ], A 1 J1 %%, 2022,43(9) : 2443-
ence and engineering,2020,13(2) :124-135. 2456.

[2] 2B, 208 fF L TEMIT. =Wk i im Pk (8] HRARIE. P SR X AR R Ik BB K B
] Be vh T BT R 325 R B g (D). o B A A Ak A 7k BT BRI BOR T A ], BDUR 22 2 4 (T2
H1,2021(10):71-77. R »2017,50(4) :487-493 ,499,

(3] By, ™R, T L0, 5. KT F s &4 (9] Z=% RN, G, . wh R ST D R EARHE b
P9 5 B LB BT R RS ) ). K R K G TR JE R LB 52 [T 1. K F] 22412, 2016 (3 1) 1)+ 158~
224 ,2011(2) : 32-38. 162.

(4] REmsis, fH4:, 25 4k, ol g 0 2 42 &0 F 4P [10] B4 Je. Api TR 30 e <7 3 SO HEAS 2 WL 5 )
SRR B AR AR T]. K32 TR .2013(3) :81-85. T Jr k5 (D], BUER - U IR 2%, 2022,

(51 REVE BRI BURE T, . — R A s kg (110 ZRSO. AR TR 64 £ R 5 R 407 4 0
T W P 6 45 1 5 Je H: CN212965527U[ P, 2021- FELD]. B AT« H 50K 2, 2016.

Feasibility Analysis of Riverbed Protection Flexible Mattress

Deformation Using Optical Fiber Sensing

WEI Xiang-long "'"*, YANG Hai-liang” ,ZUO Li-gin’ LU Yong-jun’ , YANG Han-yuan’ , YUAN Sai-yu'"'"
(la. The National Key Laboratory of Water Disaster Prevention; 1b. Key Laboratory of Hydrologic-Cycle
and Hydrodynamic-System of Ministry of Water Resources, Hohai University, Nanjing 210098, China;

2. The National Key Laboratory of Water Disaster Prevention, Nanjing Hydraulic Research Institute, Nanjing 210029, China)

Abstract: Flexible Mattress is the main beach guarding structure in the middle and lower reaches of the Yangtze Riv-
er. The water flow scouring is likely to cause the deformation of the flexible mattress, affecting the guarding effect. Ai-
ming at its deformation monitoring difficulties, this paper explores the feasibility of using optical fiber sensing to monitor
the deformation of the flexible mattress through the indoor experiment. The results of the study show that at the initial
stage of tensile deformation (less than 20 mm), the measured strain value deviates less from the actual value. When the
tensile length is greater than 20 mm, the error rate of each measurement point is exponentially increasing, and the fixing
effect of the optical fiber cable and the flexible mattress at the fixed point determines the monitoring accuracy of tensile
deformation. The positioning accuracy of optical fiber sensing to measure bending deformation is 3 times fixed-points in-
terval. For the concentrated stress areas (such as the edge of scour pits), positive strain is mainly generated. Optical fi-
ber sensing has the feasibility of monitoring the tensile deformation of flexible beach protection structures. When applying
this technology, it is necessary to consider the coupling of the sensing fiber and the deformation of the flexible structure,
the destruction of sinking the mattress and the complexity of the construction process. The results can be reference for
the research and development of monitoring and assessment technology of the in-service condition of the flexible mattress.

Key words: flexible mattress; waterway regulation; deformation monitoring; optical fiber sensing
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Compressive strength and Permeability of Pervious

Concrete Prepared by Reservoir Sediment

LI Yan-cang,ZHANG Zi-he,ZHANG Chun-yuan,SHI Hua-wang,FENG Sheng-lei
(School of Civil Engineering, Hebei University of Engineering, Handan 056038, China)

Abstract: To improve the added value utilization rate of reservoir sediment in the field of construction materials, the
reservoir sediment was used as auxiliary cementitious material to prepare pervious concrete. The results show that with
the increase of reservoir sediment content, the compressive strength of the specimens will decrease, and the permeability
will increase. With the extension of mechanical activation time, the compressive strength of the specimen increases and
the permeability decreases. When the water cement ratio is 0. 3, the mechanical activation time is 45 min, the 28 d com-
pressive strength of the prepared pervious concrete can reach 21. 44 MPa, and the permeation coefficient is 0. 56 mm/s.
The results of this study can provide reference for the resource utilization of reservoir sediment in the field of building ma-
terials.

Key words: reservoir sediment; pervious concrete; compressive strength; permeability; mechanical activation





