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Tab.1 Comparison table of cemented gravel test

materials and standards

s 5 k) i
sz Wi SFHAR G s o
(SL678-201)" A

T kg/m’ =2 450 2720
kAR mm <150 150
e % <5 1
KiA2/NT 5 mm BYRPES it % 18~35 26.5
AR FRAR N 5~40 mm BIFH % 35~65 48.3
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Tab.2 Construction mix ratio of cemented gravel
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et FH A 90 kg/m® ORIE IR & — ) K&
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#10.8~1.0 kg/m’

JEe A4 T 120 kg/m® K 38 B BE K 4 —2F) L 1K

Cig0l0 H 60~90 kg/m’ BV ER A7 2 390~2 430 kg/m”, &b
fm#F 1.0~1. 2 kg/m’
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Ci3020  H 90~100 kg/m* WP ER A 2 250~2 310 kg/m®,

S 2.0 kg/m?
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Fig. 1 Productive test
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Fig. 2 Rolling diagram
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Tab.3 Rolling conditions of cemented gravel

WEORERT B BRI
x/mm
1~3  1-1£@260  Cgylo 500  #FE 2 i +Pesh 4 il
1-1 4320 Ciglo 500 iR 2 3 +9R3h 4
1-2 £26t)  Cig 10 600  #fJE 2 3+ IR 3h 6 i
1-2 473200 Cigl0 600  HHE 2 8 +1R3h 6
1-3 /2(261)  Cpo 10 700 FE 2 8 +HIRzh 8 i+ &
2 3t G FH 143 J2 D
1347320 Cigl0 700 K 2 36 +HR 2 8 i+ # %
2 3 G& 1 T 43 J2 o)
4~6  2—1~3  C20 I Ty vk b
7~9  3—1~3 Cig6 Wk b
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Tab.4 V, test value of cemented gravel

B Vio/s

Ean

Cgb ML 5.2 6.3 4.7 5.6 6.1 4.5 50 6.2 7.1
W 8.9 10.8 8.2 9.7 9.8 9.0 9.5 9.9 11.8

Cgl0 #LE 4.6 5.1 5.8 5.3 6.2 3.9 55 4.7 5.6
€ 8.7 9.2 9.7 8.6 10.6 81 9.3 9.0 9.8

Ci20 HLO 3.5 3.8 4.4 4.6 53 4.7 51 48 5.0
M 83 7.6 85 9.1 88 86 9.3 9.2 9.7
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Tab.5 Impermeability strength test specimen water
seepage height cm
WA W k2 s a5 ks
1 9.5 8.3 10. 8 10.0 11.3 7.8
= 2 9.7 8.6 10.3 9.5 11.4 7.9
B3 ®iEE 3 9.4 7.9 10. 6 8.8 11.2 7.6
. . 4 9.6 8.2 11.2 8.6 11.5 8.0
Fig.3  Core sample diagram 5 9.1 7.8 10.7 8.5 10.3 8.6
35 6 8.9 7.5 9.9 8.7 10.9 8.4
30 C7d 3 28d 3 1804 29.4 7 8.8 7.2 10. 1 8.5 10. 6 9.0
o5k 8 9.0 7.4 9.7 8.1 10. 2 9.3
E 9 8.7 7.7 9.2 8.3 10.7 8.8
%20 r m o 10 8.5 7.5 8.9 7.9 10.5 8.3
EIS - -
1oL 9.1
46 . 11.3
SF 29 :
0 5 5 5
C,y6 Ciy10 C,,20
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Fig. 4 Compressive strength
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Fig.5 Split tensile strength
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Fig. 6 Cemented gravel interface transition zone
R4 AT IR A PIAS  — S AE Ik 3 B TR o
R I I A T SRS o Y ¥ .V S/ &
bR BB 22 THRE ™ Y CaCOHD , AT AR
P 7 A T P 05 5 G B8 T I 4 A A B T e
DRy S2 B, wRokh T s X, A BCHI 8 T
CaCOHD, TR A 45 7= Az 00 U101 4
(5] 5 101 3 B 25 2 LA s A L EDAIE 1 AT g
35 BITZ
3.5.1 JRMEALHTZ

JZE )b BT 2] 43 = b TG D 7E B Al 5
S5O A WD R LA, AT B R AR B 5 il SR 5 0 R
A1 3 @ 1E Tl S 45 B0 05 A1 00 55 LA L 28 B LA
A S 7R J2 MR 20~30 mm A HZEP I G BE R
PO 45 W0 A 28 i — 20 SR Bl 3L D7 I 4
R AT D IR el 28 SR 25 b 0 4 B e AN EDRR I 15
min O 1E C 5l HK 25 00 0k 41 88 LU L RIVE Al T
Tl T 5% 5 I o TR K i B B A O R B
B AL B THT A 37 0 A Bl e (LR R o)
gk T, H R R TR 20~30 mm YR
9 (ot JEE 7 LG I 45 400 Bk A 25 e — 20 e Bl 3R
B T7 AR RR AT D SR B A 2 I 25 0 R A B
ANEM 15 min,



5543 A 9 M

FEMG TR AT VD — GK HL 0l B S5 W0 AR A A IR R B 5 « 109 -

352 F4

TE it T 5E 5 N Al R 25 J BIL 25 Bt ik A7
WE 55 SR AP it T 5% U S BIAE 5 0K PRI K A
MR TSR AP RIS 21 28 d, B O I 25 400 Bk A 1Y

Sk

(1] FhEARL, B, WMEHEH. EERD kA M K ) 2= 55
P CHE B IR ZE R ) ], N R, 2016,38(7) .
83-85, 99.

TAEMEAR B . 54N 3% 75 i & % 3 =X 95 TR A (2] #50. Bk, B0 B BRA I LR IR T, i
A5 o G T T S 1) 5 e R SR WA CHARBRERRD » 2015,43(5) ¢ 431-441.

(3] Al A RGN AR 3. i 5 004 SR AR G0
4 it

SL 678-2014[S]. dtat: ERHFKH Hi Rk, 2014,
(4] HEFREER. K THRERE - THE. DL/T
a, AR A5 R B IR B BT R LIRSS T 5112-2021[ ST 45, vy Jy th ik, 2021,

Ji SL T T AT #5300 T b RO A= 7 it T T [5] RigEHE. WBCHEERTRA MR E R T 205 [T .

PRALIE L IKFIBHL 5 45 2022, 28(1); 151-155.
b, % B TR K L Uk TR 7E SR [6] ME®. AU, EFRIE, 5. PUHEREIRE LM

W b Bl T T LR HTE (I ]. Kk iR, 2012.81
THERIET L Clg0 10 C 0 20 HIHUBE B L H 2 5 41 o el ¥

Hy L BRAEL [7] F&A. TWFE, ot 3+ XAk e i R 45 5k
o I PRAE IS 45 D B A7 SR80 A e T80, TR SRR S 5 AR (0], oh [ b Ak R
WA FH i 57 B R ) A U . [R) B3 T i 4T e JKHL, 2021(8): 207-211.
Fehr HAT R 180 d. AR b T 3 5, 46 % T3], mf [8] W&, fLMe. Mo B, P9I T HE 5| K KA 834 T
PR LA 30 d 3 90 o BEIK BB 9 B BRGDHAABIL T LRI WIKA, 2021,
. e e ol < e 42(4); 137-142.
fl' jjiﬁ}f@%’ﬁ{”ﬂyéé{ BRRE AR R [9] A NRILFEKAER. K TIREE M SL/
I8 S B R AR PRI T 8522020081, st hIARIKH HEHE , 2020,
Productive Experimental Study of Cemented Sand and Gravel for

Shaping First-level Hydropower Station
CUI Peng-fei, YU Xing-bo
(CHN Energy Dadu River Laoyingyan (Sichuan) Hydropower Co. , L.td. , Ya’an 625499, China)

Abstract: Cemented gravel dam construction technique combines the advantages of earth-rock dams and concrete
dams, and has broad application prospects. Taking Shaping first-level Hydropower Station as an example. production
tests were carried out on Cy5,6, Ci5 10 and Cy5,20 cemented sand and gravel, and core drilling tests were carried out on
their compressive strength, splitting tensile strength, permeability and SEM scanning tests at the age of 180 days. The
results show that under scientific ratio and reasonable construction technology, the compressive strengths of Ci5,6, Cyg, 10
and C4 20 have reached 7. 1 MPa, 14. 8 MPa and 29. 4 MPa, respectively. Among them, the impermeability grade of
Cig0 10 with the largest amount of project consumption is W8. The performance of cemented sand and gravel can achieve
the expected results, which verifies the feasibility of the construction plan. Thus, it provides technical support for subse-
quent construction, and also provides reference examples for subsequent hydropower station construction.

Key words: cemented gravel; dam building technology; hydropower station construction; Shaping first-level Hydro-
power Station
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Research on Perception of Cultural Ecosystem Services in

Water Park Based on Network Text
WU Meng, LI Hu, LU Mei-jun
(School of Human Settlements, North China University of Water Resources and Electric Power, Zhengzhou 450046, China)

Abstract: Water park is an important window of ecological civilization construction. Taking 20 national water parks
as examples, using the public comment data, the CES dictionary of water park was constructed to analyze the public per-
ception frequency and satisfaction of the CES during and after the COVID-19 pandemic. And then IPA model was used to
evaluate water park. The results show that the public focus on water park are consumption, transportation, scenic spot
environment and water conservancy engineering, and there are differences in different stages; The frequency of aesthetic
value and recreation is the highest, and the frequency of inspiration service is the lowest. The frequency of popular science
education is lower during the COVID-19 pandemic; The overall satisfaction is 80. 51% during the COVID-19 pandemic
and 82.15% after the COVID-19 pandemic ends; The future construction of water park in Henan Province should pay at-
tention to social relations and science education service, while fully exploiting the potential of cultural history and spiritual
service., The research is of great significance to the evaluation and planning and construction of water park.

Key words: water park; cultural ecosystem service; text of online comments; IPA analysis method





