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Fig.1 The schematic diagram of PSO-SVM model

3 kBN A

3.1 KEFRAHENIBIREN
DX K 9 R AR T 1 R /NFRAS 2T
FE bR 0 1R Z2 5 ), A SCHi BB 24 1k L2 KPR L S
PERTERVEPE N R ERE N, 2 2% B F 58 iR 45
AARE GV A A RFELIRE O DA S 2T
A KBRS — GARBR R I BK B =
FEAR AR A KB L K B IR T K R 45 14 T
Fe bR, T R TLAE K BRI AR E O RN HR AR A R
W&k 1,



« 32 - KoOoH R IR OB % 2023 4F
F1 KEEARBEHEMIER x2 FNERSR
Tab.1 Evaluation indicators of water resources Tab.2 Evaluation index classification
carrying capacity
~ ~ . ebr B2 Rt R RF e B2 Kk BRI F

Tz i S Gkl s

Kol ) EKEREA, T TY A, 500 1700 2300 3000|| A, 300 100 50 20

25 KEEFEFAEA, Ak /7K 9 R A, 60 40 20 10| A, 400 200 100 50
PR A, PR TR /TR A, 15 20 30 45| A, 1 2 3 5
Bk, PR Bt/ A5 B A, 20 15 10 3|A, 10 15 20 30

ez ANAHEA, A SR/ HRER A _ 1 A _

WRAE MLEA, Al AT/ Al A 5 300 140 50 25 13 30 50 70 90
NI KR AL AT RK B Ag 80 60 40 200 Ay, 10 30 45 60
A GDPA, GDP @/ A0 g A, 110 90 70 50 V 0.2 0.4 0.6 0.8
TrE T3 ki A, Tl B K/ Tl A 7 A, 1 9 1 3
Jiot GDP ¥ mfE ks Ay, F/KEE/GDP B

A EATEEAE A, 5 R K /8K B 33 HIEWESLIE

BiRG BMEHEA, AR AR/ X 38 i AR VT4 2017 13 /4 b1 o o)
kAT A Tk A B/ K B jz{ i o F 131 mﬁ%?ﬁ%ﬁﬁ%ﬁ
KRR A, 15K L R TCRIBVLAA AKFE VAR (CBRIEVLE GITHAELE) .

32 FMIERSS CHPEMWT ARSI (PESTFLE). N

KGR TR 2 7 HE B P S e XK Bk e PR TH R AN 22 Tl A R B e o JE A AR KOs AT IH

BRI IR ASOR HE bR 4 5 A s AR,
IR ROK BRI Stk T 34 REIGEAGRE
LRI R KB TR R S 2 Ny T 2%, % K& PR IR PE K 3R & 48 bR BUELAE i A2 7K
BRI RN 0~0. 2. MABER R LM BOTIRBUE g )z 70 <08 S 9 18 B AL 2L A
e Z IR R K BE R By S gk T 4, Mok ge s 30 MREAS IR B 04 AR R AL 64 4 £
RIRSTHEE N 0. 2~0. 4, oAzl 2kt 3¢ AHUIZREE 30 DFEAAE R e A by A AL
Wraabr s B 2, GREA, R INGEE LR 3 .

3 WHINEBE

Tab.3 Training data

75 Ay A, Ay A, As Ag Ay Ay Ay Ay Ay Ay Ay Ay \
1 500.00 60.00 15.00 20.00 300.00 &0.00 110.00 1.00 300.00 400.00 2.00 10.00 30.00 10.00 0.20
2 583.36 55.82 19.30 15.53 273.86 75.56 100.22 1.07 133.85 358.47 1.17 13.87 42.03 14.70 0.39
3 634.49 53.14 17.83 19.91 170.11 62.78 104.95 1.20 149.93 348.26 1.82 14.65 45.64 28.69 0.22
4 1525.8 59.32 19.46 17.52 290.06 62.45 95.78 1.04 189.54 225.97 1.81 13.07 48.13 14.85 0.29
5 1299.5 55.20 18.37 15.56 186.48 60.25 102.28 1.98 239.81 350.19 1.44 11.02 30.46 27.62 0.37
94 3 000 10 45 3 25 20 50 8 20 50 5 30 90 60 0.8
35 HESHIHE SRR o 9 1. 35 AEST N C 4 69. 5,5k M

T KL TR SRR AL R o VIR T C X B A i 2 5 2 B8R 1) AR 1) LR SR 00 1

P SHOEAT AL B, 22 R BT B B A E RIETIAR 2017 AR 45 MUK BE IR 27 L B 25 2R
Bikifo 0. 135 &SN F C o 69. 5, 38 M e W 4. iR 4 AW BIRVTA 2017 4FKBEIR
£ L IAL 2, TREL S VE A 48 LT 0. 423 4 CRBR) ~0. 709 2
030 I (Fe 262218 ) 2 [, H2 B8 7K W IR 3% VA 45 2

) FIMR U R DR A | 557 57 W R 22 Ak XS P B
RN TN S LRIV IS SR AN <SS TN
RGN BROVE PR BT K% 22 I 45 4%
o LA A v 35 5 1 2%, oy g ol DL SR e VT4
IKBEIRAR BT L Th A A, AR 4 2% T AR 7 4
0 20 40 60 80 100 120 140 160 180 200 *@\ﬁi?&?ﬂ:iﬁ\}\jﬁﬁ“/ﬁ\%?%ﬁ‘ﬂﬁ%/ﬁ%ﬁﬁ

HIEL
B2 Em SEBOIAT S5 8 4P BT 45 11 4598 T T VT4 T A X
Fig.2 Adaptive curve %}:F;Hﬁﬁ*ﬂ}“‘jt‘ ’:F'%Bilzﬁﬂﬁ Eﬂﬂzfﬁ}\ 145 b 8
36 GRAH L1 B HB T 1T A 8RS BOH K B KL f 7E K

DR TR S U R T R AT IS R I,



41 5 1 T V% . PSO-SVM 5 R 7E B3y 148 7K 08 TR R 48 0 VEHr b 89 1 FH « 33

R4 2017 FAFERENTFENERI L Ab T I 4%, AR B8 A BURI R TE A5 1]
Tab.4 Comparison of prediction results of water
resources carrying capacity in 2017 2B STHE
. PSO-SVM . PSO-SVM sey ) , P e
0 Rt (1] Phip. XA EMMA T — — BB E R ALE X
BRRBE 0.566 9 I | A o422 BRSPS D] KA AR, 2021:15-16.
AR 0dTed L BAE0.5129 I (20 Ak B ST VA8 KRR 2 X B M MR ) e B B
G 7 0.507 3 1 ﬁﬁﬂ: 0.629 1 1] R3S (D, 0 4K A A el K2, 2021 £ 6-12.
5 0.541 9 1l L) 0.668 5 U} \ ;
L 11y 0.583 1 I T 0.485 1 I (3] it XU, T . 15 6 R 5 Vi i K B IR R 3 ) K
KR 0.423 4 M| k% o.7092 1 HA A M. 65T B2 L, 1992.
Ak 0.6412 i (4] My, Y4, XK I, 55, 0 I M 458 6 PE AN
A ALK R AR TP i JH LT K IR AR 3P
4 Z5i8 2017,33(1) :52-56.

FC P B TR g T O T s FRAE M L) ). MK A IR S5 K AR, 2019.17 (D)
= ' ’ 54-60.
PSO-SVM 1% 7K 5% 5 & 2% g 700 A5 7Y, -4 HE g

[6] SHI Y. EBERHART R C. A modified particle
2 VT 2 R > W
ﬁﬁﬂ:%jﬁﬂ:é 2017 ﬁ57kﬁﬁ)§7¥($kjjﬂ:ﬁl\ ° swarm optimizer[ C]//Proceedings of IEEE Interna-

b. BIILAE 2017 4E /K BE IR 2 ) 48 b T tional Conference on Evolutionary Computation,
0.423 4~0.709 2 ZI[a], 75 #i IX K 5% I8 K 4% ) 1998 69-73.

Application of PSO-SVM in Water Resources Carrying

Capacity Evaluation of Heilongjiang Province
WANG Tao"", LI Zhi-jun""

(a. College of Water Resources and Electric Engineering;
b. Cold Groundwater Research Institute, Heilongjiang University, Harbin 150080, China)

Abstract: Aiming at the problem that the evaluation and prediction of water resources carrying capacity involves
multi-factor comprehensive indicators, particle swarm optimization algorithm was used to optimize the training parameter
penalty factor C and kernel parameter ¢ in the support vector machine model, and a water resources carrying capacity pre-
diction model was established based on PSO-SVM. According to the index grade standard. the training set data was con-
structed to evaluate the water resources carrying capacity of Heilongjiang Province in 2017. The results show that the wa-
ter resources carrying capacity index of Heilongjiang Province in 2017 is between 0. 423 4 and 0. 709 2. The water re-
sources carrying capacity in some areas is at level II, the carrying capacity is weak, and there is still much room for im-
provement.

Key words: water resources carrying capacity; support vector machine; particle swarm optimization algorithm; Hei-
longjiang Province
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Freeze-thaw Test of Steam-cured Concrete Modified by

Mineral Admixtures Based on CT Technology
GAO Zhi-han*", CHEN Bo"", CHEN jia—lin"'l'
(a. College of Water Conservancy and Hydropower Engineering; b. State Key Laboratory of Hydrology-Water
Resources and Hydraulic Engineering, Hohai University, Nanjing 210098, China)

Abstract: In order to study the influence of mineral admixture on steam-cured concrete under freeze-thaw environ-
ment, CT technology was used to scan the steam-cured concrete after freeze-thaw cycle, and the sectional images were
obtained. The three-dimensional reconstruction of steam-cured concrete was carried out by Fiji and Avizo software, and
the pore structure characteristics of the samples were obtained. The results show that the compressive strength of steam-
cured concrete decreases with the increase of {reeze-thaw times, and the deterioration of pore structure is the main reason
for the decrease of compressive strength; The mechanical properties and pore structure characteristics of steam-cured con-
crete mixed with mineral powder and fly ash are better than those of ordinary steam-cured concrete under the same {reeze-
thaw conditions. The mineral powder and fly ash have a certain effect on improving the pore structure of steam-cured con-
crete.

Key words: steam-cured concrete; freeze-thaw cycle; compressive strength; pore structures; box dimension





