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Research on Standardization of Combined Small Box Girder Structure

Based on Centralized Prefabrication

XUE Ling', ZHOU Qing’, YANG Peng’, ZHAO Hao?
(1. Jiangsu Province Traffic Engineering Construction Bureau, Nanjing 210004, China; 2. China Design Group Co., Ltd., Nanjing
210014, China)

Abstract: Against the backdrop of rationally and efficiently utilizing land resources for the construction of prefabricated
beam yards, further facilitating the industrial upgrading of transportation infrastructure, and promoting high-quality
development, the traditional construction method for small box girders is gradually transitioning toward a novel
industrialized model characterized by centralized prefabrication and factory-based production. To enhance the
adaptability of small box girder structures to industrialized production modes and to promote high-quality development
in transportation construction, through extensive field investigations and extensive numerical simulation analyses,
thoroughly investigates the mechanical performance and structural requirements of small box girders under standardized
production conditions. An optimized structural scheme for small box girders is proposed to better satisfy the demands of
factory-standardized production. A comparative analysis of the construction cost of the optimized structure is also
conducted, providing a reference for the future construction of centralized prefabrication yards and related design
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optimizations.

Keywords: small box girder; centralized prefabrication; structural optimization; finite element analysis

0 5l

2021 4E 7 J1 2 H , [ 55 e 25 38 (- Hb 2 203 5 it
ZA60) , BH B I BF FH b R 2 S AN | 8 D B
AR 11 H, A SR U5 B & COC T B I s A b 4
)30 600, T — A WA R 11 i ) 30 B SR R P 30
BEL, 4 00 S 3 P A DAWR 52 i bR 45 14 1)
AN LA s FH H 7 =2 o R Ak A AR AR

T

IgfsBHA: 2026-03-04

fEEEN: E&I$(1980—), B, ML, ARRESRIZH, A
ENBIEEREETIE,

BIEIEE: WE8(1990—), B, ML, SRIEIM, NBHRIR
I TVE, BB3F=78: yangpengsank@126.com

T £ 0 P 3t B R X S Gt T AR I H i
TR EOR U A A R . R
L2 B A TR SR H B 4 B R B S IR AR AR, B
DRI A AT DEIR, e A5 W A R Dy b ] R
FRILGE , (5 3 20 A 200 ) 30 5 i b T 37 , 1 30
FUE e PR 2 B, ol B0 TREFE & I5 e
RORAR B e RE B AR o AN OB AT L 3t vo R0AR 207
H L i 27 2 a0 g B il TR

Wit 5 3 ) B A S 2 e B AN BT I e, i ey
TR Y A b 9% 98 AT AR B, S v B R R K
DAy R ZBT PR R ) R B R Ay e R A G el TR 5 i
Uit , AT R, M 5% 4 v o ) B ok k57 0 A SR R

« 78



2026 455 5

Bk AR TE I 0L R MAR B R

AL 5% 3

AATRIHESS T, R i G A D] 20K i R 25 4
PRE O %,y P AE T S 00 BE A0 1 T, 3 2o B3
LRI WVER B B AR AL AR TR T
Felctl G BAE BALSE R A RIS MR AR R A KA
T 7 S, AN o Pt T P 3, it 9 4 )

ZINFE AR D B R A B T I Aol i S TR R 2
Hay, RS AR P R T AR T E XA R
~F ML i AT — R R AR, LIE I Tk AR 2R
FeE e RN, S5 R AL S Y 28 B i 0 AL At R T
BRI HE KL

1 REXRTHE

T = /N F 3 A T R e R R AS A A S
it A BRI LR Bl 2 A7 4% A 1 KA A 4 R A o
PR TR, & B WOE T 45 A R ik
AR, 0 RE FH R AN Pk 2 T, (H G T R S
BBE e T AR A5 A T B SRR RS o S B
Wy ZE A 78 /N3 A B fa] A £ 2o A
L&A SO AR YE A BB 2 18 T H
i FRBE SN — e BB AT T A

AR5 32 A I R VT 9 H X N PR AT |
(14 4% 253 F P, X /N 2 04 s v Ak RUSH 3R 47 1R 9K o
JNFR R LR RSE R BN R 1R SR R SR (e
F1FR .

rh AT FE
2%

B

B1 MMERBEBRSTTE

Fz1 PMEPRHBIRSTR B{I:cm
542 /m 25 30 35 40
e 1.4 1.6 1.8 2.0
Toi e J5 18
5 v R AR = 18
SCEJRARJE  30/32/34  30/32/34/35  32/35/36  32/34/35/36
5 i i A 18/20
SOSHEMRE 25/28/30 25/30/32 32 32
ARJEREBCK . 200/250 200/300 350 400
15 v B A o AT H A

MR AT LU 44 S 70 2 R0 A — 2 1 5 Al
ANFGRGE TOUAR RS B PP RAR R A R B

A [ 2, 45 38 FH B FE A A FE 7 22 57 5 15 v I AR
JE SN AR R B S A A R AR R DL % B v R i A
wEEN, 2255,

A T4 A T A A R A KR AT
2SN SEITIE R

5 AR R W A0 18 em AT 20 em 5 F HL
8, J5 & SR TERT A B2 ab F Gk A . 18 em B4
2 20 em, WY LA HE AR P T 9 45 T8 50 A5 A v B 4
TN 1 em, (T IR EE 58 50 I R 45 15 2% A ACFIHE B
REE T, PESR R A MAIE . B2 iR oA R
O B /INFR R I A P AR 35 4l 23 TR B 7 DR R TR BE
- A 2 TR R AN A B AR AR B R, IR b
JEREHEIN 2 em , I SUE 5 G 19 BB A 2.78 em 14N
% 3.75 em, M ARARIG ME L, 5 09 R FH 30 HU 4R 48 1%
Ut 0 ELAE 3 em, 18 em MY IR AR , PR 48 6 it A 0 4R 55 0k
U S R T 20 em 4 IS A AT L 5BE G0t ] AT

30T YR G HE

(a) 18 cm figRk
307 R

(b)20 cm R
B2 /NERERIRGEL = ERE(EA:mm)

(] B, B0 JE (%) JE Al AT DA AR K ) VR B R
P2 R B TR A 2 ) A 2 I B AT B A s
I3 — 7 T, IR JEEE R, Ao AT DA e A AR B 1) )
A2 100 0 LA AR BEER 20 em Y JE AR S UE
P T 18 em,

SR AR AR A AR A T 5 32 ) BEOR | Al

79 .



AL 5% H

Bk E R TFE PINA ALAN R MAR B R

2026 45 5 1

M A BT R iR R AR R . AR AR OVM g H
TR R 1RSI R AN R 85 5 52 i i /M I
M B RN 3 P o 25 S8 2] H 1T /NG T4 o A
52N 15-4~15-7, EAREEALT 30 em , BIVAT DL
AR FITA B AR TR SRR R /N TR T R TR R
BISK o RIB, 320 AR B B N I AN S X /N R
PRI BE A+ & ™ AR SRS, a2 2 TN, S i
B 5 B 30 em M40 32 em, TR BE T B BG0E 7E
0.5% VAN o 5 I, £5 B A8 /INFE G 7 0 Ah JE A JRE 5 L
FEI32 em G — .

(D P RMFR

() AREMBIRE
B3 XREREERELE
®2 XREWEESIEMEELETN

Fom B IR BE 4 i/ .
MRS 30 om 5 IR HURE 32 om

SN ZSURS 38.00 38.17 0.45%

e g 35.50 35.67 0.49%

w3 37.51 37.68 0.44%

rh g g 35.04 3521 0.47%

YRR AR 2R X TR R 2
JEAR B AR LRI RS AR AR SR K R b 25 T JES A 351 B3 40
I 0 797 45 22 i PR 2R R ), S R B2 T B X6 1 1) A B
L IEAHE B T AR — B B B & ki
R S HEBUE R L. 5 7% 300 IS B B A B
{8, S A5 RSB AT LAF4 8 32 em S8 —

2 HERIREETR

ZINFE TR B PR i Al ) 5 B RE Y 9 22 TR AN I 1Y
T I 2, W0 R SRR 32 B UM, PR AR 2 2R
Z BB RH R 8 BIR A 0 L A W S B ek A2
FIRIROCRN o ST L 35,40 m B AR /N 2 T
BB O YU B PR A, 25 m BS AR (YN 22
T BN AN BCE B PR R AR . 30 m BS AR /NS
RN ), A bR Al B BB AN R A5 R 32 0y, % T
TR B 5 SRR R, 25 B A TR
M BCE R A e 2 — , F B DTS

BEX XL IA] 4 %238 30 m A A /NAR 2 0 A FR
TC KA 3 ST 25 K 1) S AR A PR T AT | L 3 25 4 BT
5 TP B AR IS, /N S RO 1 AR AR L

TS S ST B R T R A B R o R AT PR A
U i A A 40 DU s 3 2 G P R A T 1 R P B Y 1
A N P=1 B SR e 2, 15 B 45 RSB
PR A Y.

(a) FABERS MR ZEIA (b) HRERESINEIR K

B4 BRARTEBAEREE

S S /DN R D B — MR A R A R TG AR R AR )
WA IRITAE AL, 7353 5 SN BRI DAL RL ), 10 5t 4%
PHEE SN o i O 2 b ) 1) oA R R0 5
BPF AT LAAS 3, 2 B (o A T i T E i AL ) (JTG
D60—2015) A7 4= 4 i 1) A B 1, 21 G2 AR 7] 2 %2
TE I fe A, SRR R ) 3 42 TE I e N A, AT B
ML B 2 o B A A de A o AR e R L, XA
T DAL R ) 1Y 45 15 155w e A L Bt s+ P=
0.5 AER Frfar 4, 15 210 2% LIRSS B5 P B EAE V, o

(a) BRI CH BB

Co) BRI IR R G ED

B4 ) IR R R )

E5 &HERTENITERE
AR A A 52 TR ) 5% 7 7 A6 1) 20 A 2% B vy A8
M ARG e A% 5 P T e 80K 1) 3 A AR BT R
NN m=hxV IV, e ke S (O BT IR ST T TE )

+ 80 -



2026 455 5 #1

Bk AR TE I 0L R MAR B R

IFEA 5%

(JTG D60—2015) H % B[] 2 18 A1 2% R 4. XT3l
SR TN AN 2SI ) BN el ARy e e ]
R 6 2% 1) A0 A R BTG5 R AN R 3 iR . R Al
FH W B2 81 ) 8 1) o3 A 2R RO TSR, SR FH e 4z 22
A% B [F] 7 B TG R ) A R b, B R
i8] S 15 1 S S5 RS I ) 22 5 AR O B A 2 A
M 1) 2 AT TR ) R T i R 1) A O
ZERIEAT THEIE .
£3 30 mEHRESHRUTHER

i ST B
{7 R 1) o3 A R RO 4 R N (T #85 T
RO
(AL 36%)
FERID BRI Ok Ol @Mt
CHMERRAR)  (TERREs) Rk O O n
My A
ﬂlﬁr 0.683 0.708 0.699  3.5% 1.3%
hR
i 0 9
g 0.624 0.652 0.645  4.4% 1.6%
i
i 0.692 0.714 0732 3.2% 1.2%
i . .
i 0.629 0.658 0.658  4.6% 1.7%

FEF AT LA % T 30 m AR A/ N 92, U
5 v R I AR 1) 8 2 X 3 2K 7 A R ) 3 28 AN
SR 3%~5% , S W07 RN 238 K 1%~2% . R H
T BRI o3 A Z B0 TR AR A TE vk 75 R TR AR 1) 5
M), B8 42 32 0 B T B A 30 %) 16 2R3 0L, AH B T R B
M 25 48, 38 K 29%~6% , F Eb T 0 K B M 25 48, /N2
1% (i 1R BRAN) o % T BUTH B85 Hh o B A i /N
O R P B vR T B/ INRE A W 0 2R ) 43 A 24K
FORS B 5 SR FR T BT 45 RN #23 , vl AE %
TEep e SR — i bR s ) R i

X BT R B AR 51k Y 3 R a7 T
R, AT LA ok 3 /i G e SRR R A TR AR . [R5
JE B R R AT N 22 T A A RN T B B
O T 1 RS UL I A 0T A5 [ o3 A R B0 2, TR b
ghia bR SR R IT R ) 230 R B TR A A X
B GRSRURETR (1 5 vh R 1) 0 A R BGHEAT B OE , R
HLT e o A 11 905 280007 18

W 4 FroR YGRS | %5 B SRR T 5
oA T R R0 38 A, 30 m B AR /INAR 2 PR Y R 3
PR R = S A LS N S R S
R . AR 25 B8 IO A A 3| RS 199 39 2850 1 1
R, 7 S PREE A B TR FHACHE R 1T 58, 3 348 in 4
A YR R R BE T KR B PR . AR,
30 m P AR /INFE G A e, RO A B AR R LA B AR T

il B B AR 9 S 2 AR B T k. i b
%1, 30 m 5 AR/ AR BB a A BB B AR B R
®4 EREBUEBENERIHELER

30 m 545 IRE TR 3
T B Al H x
R 15-5/5/5/5 15-5/5/5/6
I KRIEZH/(kN-m) 10 703 11028
IR KIEZHi-$H177/(kN-m) 12 465 12 970
EAHRIREAR ) & A 16.5% 17.6%

3 HEREOMEAR

TR R 1 3 D S A3 D kA i [ R A
A ] ol O N 25 ) A 2 S A TR ME . /AR
TR A7 S R 1 P B R IR BE 977 R A R
GBS KAl 2 T SR RN A 55— R 5 1)
W2 o HOAT/NV R S A TR R IE a2,
A BB/ AR R GO RENG 11, Xh S A5 A PR RE |
Mt T e A B S, A e B AT AR T 5T <

PAKE A 2/ a1, dn 8] 6 rp 6 25
T A A9 550 R T LT S, ol T AR T M 10 A A R T AR
FIRY 2O 1] 09 313 R A 577 5 T Fe M B 25 R AN R 55
SR A TN, 2 5 5 B SN A TR B s B ARl e A
Moo SR T, e O KA T T T, 1 %
O\ 1) A9 318 G E IS X AR T T
H IR A RO R OB GE S A AL, I
(B2 i T 7 P 2 o IS B B 2R
S EIG . ARt Tk AR R Dy SORAE R R
A 5 T AR 5 %ok 5, DI RS s T — 2
F4g , 98/ T AN SK AL A4 25 (8], 36 K T TXERE o [
P 2 i A5 15 4 2 i) 1) anb 58 1 R AR BT B BT
AP , 57 725 0 5 o ] SRR 11 938 B A R e, R
SR S I A9 R -5 A i 77 2 T

- 'ﬂl >
Ry

SR

E6 mTEEREOLAGTE

70725 R SR S R () X TR Y B R e
L, AR /N2 6], 25 .30 .35 .40 m /NAR Lo
FH P 67 25 SR A 85 i 2 3 R 5.7 .7 V9 IR, B IR R
S L1 AN 7 [ AN VA = A [ 4



IF LA 5% %

Bk E R TFE PINA ALAN R MAR B R

2026 45 5 1

S ) A ) BE — OIS T 150 mm , A8 F1ES B & 0
AN SR 2 oA 150 mm , BRI TS 1 58 B Y A /ME
150 (n+1) mm, Horfn S B9 A K, /N SR 45 B5 12 A
FHE S e /N RSE R 900~1 500 mm S FH & A /N A 32
171725 4 AR TR A B R 165~200 mm , A8 F1 55 5 B 1 100~
1 620 mm , fE7E—E R ALES ] .

, L ,
-a, n_s _a,

— A N v\ I A D
‘\“\‘\w\ggv e e e S v =
7

AL T T TR

e

RN (EN
AT
S\

pal = &
Escraven

WANIVISYas,

AN
el

~
Z

EB7 AUEMATEEOLNGRE
ST B IR 45 4 T R B T X A
I 46 SR A8 11 R~ AT IR, 7 BT L R b
RS T SRR S AR R 5 R A .
i g e SO0 50RO BER 11 1 30 2 O BE S , M
ST T — VKR (0 T2 I B 3 T - 50 46
1% 5 0 11 300 2% R SR T ) 4 T I, AR 4 LT
PR T, N A TR SR T T TS0 5 B 17
260 mm , 51 L] BT SR 2 A AR AR U @ A/
T 170 mm. AN, Hii A s R R B o,
5 0 2 18 9 P PR o 1 A5/ T 160 mm , W o7
7K ST B s B T 153 mm 254 FIRAMRT , 4 8515

JINBE S R 11 RS RT AR A 6 S s

x5 MEAREREORUEHRTE B f7:cm
PR 25 m 30 m 35m 40 m FRAE
i a 18 21 21 19 =17
TR AIHE s 17 16 18 15.5 >153
T SERE L 138 138 150 162 —

M5 R LA A e i 002 0 XM 1, 7
6 2 07 R PR 0 A B[R] I LA T B8 — Uk S A
Je GEAR B L T, AR S B /N A T s S AT
A A S 7K
SEHMUNEFERR

AR AT SCER 1.2 719 A /AR B i 1 AR B

4

B /NERACA S S5 B S RS 2R 6 s .

*6 HHRUERNERRT® Bficm
iz 25 m 30 m 35m 40 m
ghey 1.4 1.6 1.8 2
ot )= 18
5 PR AR 5 18
SRR 5 32
5 Pl AR S 20
S AR5 32
R B 200 300 350 400
5 R B A & & A el
% /N B A R LA AT IS TR Y 28 1 AR

b, 36 B L 48 % L/ NAR R L, DAXLTR) 6 ZEGE
], 454 B a0 H 92 b TR AR 2 A T AR T
X DY 5 — B 14 25 .30 .35 . 40m 548 114 1% £ /N RO
S 0 N VT A A i 1D = WA NY B o s (e Al RN
G HAY, G 8 TR o
szl 1A | Rl m—_ A
2200

B A

-0.3%
2000 " e

0.9%

1869 1864

12 1800 1726 1736

1600 - - - -

LG A/ O - m)

40

25

% #1%/m 9
m8 HUBIEIMER EHENSESBN

M E AT LA 1,25 .30 m A4 254 B
3 BT T 3.4% F10.9% , Hoph 545 25 4 PR 488 e 41T
FEARSMALHFF . 45404 C d T H &SN g,
T E/INFE TR LA R 1 A o SR AR A L 1Y
30%~40% , %F F F 2 B 22 119 30 m B85 42, Ak 5 /N A
BTN 3 AN ANE 1% 224 o

MAAE v T ARl R R L B R R L 1%
B M MR, N REN A RS T
1% Witk — 25 R AL IS 0 /N G254 R 46 h
T iy SR R AL A AT

4k

=A

AR R T A AR 7 O R SRR R KK
P W T KA 0 A 55 T B, /AR R A 2 R RO i
By AP T RGNS, G TR

45iE .

5 i

« 82



2026 455 5 Bk AR TE I 0L R MAR B R

IFEA 5%

(1) AAE T4 —E 77, N QR 25 RST AR A
S v R R L S R R S S AR R
i1 v R B B 20 em LA T 18 em, S 5 AL HE AR AN
B M JEE BEE % 2% S 3 A RN AR Ak A5 18] % B2 ), B
32 em A LSS OF M Ak AT 8 R FH A A [F) A0 R A

(2)30 m BEAE /NG 2, 15 v AN 1 1 ol A, i ot
B /b N ) A0 Ok kb i 27 PR RE, AT LD
T A AR 0 52 A FR B, S M SEAIC, AT AR — Fh AR T
G RN AE Yl (i

(3) /INFE G 6725 R DX R 1 6 T R 0 Ak R
FE, F A R BE =17 em , B AR 1A] #E > 15.3 cm),
A A TS AR — YRk i as e, B T T 4 R
il S B 7t T

(4) 7INFR 32 RS RS 2 AR A0 5 B9 3 40 368 Jon s
FE 1% 2o A7, HLBGINR) AR 56 42 nl LU 4 vp J00 46 T 15
A A HEIE o RS (/N R S5 AL
T A e s A R

Sk

[1] 3K 3T .2 B3 M 4 i W < T4k 7 T 25 A BoR B 1] iy )i
#H57,2014,34(1) : 171-173.

(2] 38 AL . VAT /I8 R ) 2 B v T A R T Tk R A B FH S R (D,
T A E R, 2021,44(12) 1 158-159.

(3] AR, A7 e, FAEC L 25 A 52 1 A R A (). 23 I, 2021, 66

(LB 4571)

635: 131189.

[16] Baek S-S, Choi D-H, Jung J-W, et al. Optimizing low impact
development (LID) for stormwater runoff treatment in urban area,
Korea: Experimental and modeling Approach[J]. Water Research,
2015, 86: 122-131.

[17] Martin—Mikle C J, De Beurs K M, Julian J P, et al. Identifying priority
sites for low impact development (LID) in a mixed—use Watershed|[J].
Landscape and Urban Planning, 2015, 140: 29-41.

[18] Sharma A, Poonia M, Rai A, et al. Impact of land use and rainfall
change on runoff and flood resilience of an urban environment: A case
study of Chennai City, Indiall]l. Arabian Journal of Geosciences,
2024, 17(7).

[19] Cheng X, Wang H, Chen B, et al. Comparative Analysis of Flood
Prevention and Control at LID Facilities with Runoff and Flooding as
Control Objectives Based on InfoWorks ICM[J]. Water, 2024, 16
(3):374.

[20] Shikaf Ali S M, Rehana S, et al. Application of SWMM for Urban
Storm  Water Management: A Case Study of Hyderabad City[C].

Proceedings of the 3rd International Conference on Advancements in

(7):195-202.

[4] NI . 30T 2 o] 2 T T o o T e B R 0, ) 5 R SR (D). A S AR
% 2021,49(1) :39-44.

[S] EWF, 199 30, i B A, 45 L 4R b i A R e A e i Gt T T
IR BT g E R, 2023 ,46(2) :92-94.

[6] B4 . m A B rh Ul R m B RE SR Rk S R L A&
B 51532 ,2021(4) : 180-182.

[7] ¥ 3o, B WK SR , 55 . T80 2he FC Fh W 22 1 AR & e B g FH (T,
IR BRAZ I ,2019,45(5) : 67-73.

[8] T, RUAH I , TR . 2 B M 2 48 A s o AL B2 R 1) R e 5 1t ]
[J]. A% ,2009(11) : 1-5.

[9] 45, UL, A L2 3T ANSYS (9 /N 22 106 4R 5 3552 1 43 47
KSR ARLT). 2 8%, 2023 ,68(6) : 268-271.

[10] ZEZE | JETA7 BT 150 A0 1) 47 5% N8 Al DU T %4 4% 43 BT (1. 4k i 4t
$,2021,18(21) : 153-156.

[11] FEIA TR, R 2R L 100 7 TR 48 S B O 2452 i XU 22 4 M (D). 2R
VT A2 R ,2025,48(5) : 78-81;86.

[12] 0 S, BRSE T, BT L 790 /1N G 1 AR 43 A 377 A1 X 45 v 4 4
P Y S M B FE L] ML , 2025 (4) : 331-336.

[13] BHLTAME, 2245, XS Qi . Tl /A 2 T T 20 Bt s ol F 5.
TAR# S U, 2023(13) : 241-243.

[14] 08 7 76 . T0TH] P20 /N S ) 88 o AT 182 2 109 52 W) 43 BT (01, 2 6 22
SR (O B AR AR, 2016,12(6) : 230-232.

[15] Wk3% 2% . AF 22 TRE[M]. b« AR 32 H i, 2008.

[16] AR, A1) . 2 B S o 008 1) 43 A 158 vk (ML et s AR
283 4 ki, 1996.

[17] B, ok 75 0% . 1L 5 Fr DXy A5 G0 1% 2 00 W 8 4 o 78 ) ) e
SIHTI. A K A 2 e 24, 2005 (35 111 1) - 86-88.

Engineering Education, 2024.

[21] Hongyuan H. Progress in Research and Development of Storm Water
Management Model: Applications from China and Abroad[J]. Advances
in Research, 2025, 26(4): 503-511.

[22] Qin F, Huang L, Qi X, et al. Optimal LID Designs Based on SWMM
Simulations Regarding the Sustainable Efficacy of Stormwater
Management in Port Areas[J]. Sustainability, 2025, 17(6): 2544.

[23] Pan Y, Li X. Optimization Study of Drainage Network Systems Based
on the SWMM for the Wujin District, Changzhou City, Jiangsu
Province, China[J]. Applied Sciences, 2025, 15(3): 1276.

[24] Wang Y. Comparative Analysis of Sponge City Drainage System
Schemes Based on SWMM][J]. Science and Technology of Engineering,
Chemistry and Environmental Protection, 2024, 1(9).

[25] =0, FL AR , A, 45 . 7 4o A i Jo 300 A6 7T B B LD 86 {F%
AT EERTFEL)]. v R 45 K HEK , 2024, 40(21) - 121-128.

[26] fafligy , FRIELER , 95 3, 45 L 56 T 2 804 e ORI 23 1Y LID B2
ZE (AR JR AL FE 0. K B BRAR AP , 2025, 41(3) : 194-203.

[27] XURNy , ARL0HE, sk, 45 T2 H ARG R 19 LID Bt A Jm 10 it
[J1. 7K L REVR AL, 2025, 43(1) : 1-5; 14,

+ 83 -



