3

2023

ISSN1674-0610
CN 43-1481/U

N

GONGLU GONGCHENG

7 # 3 - : \ T 5
¥ . Z AL fer N
? : = < R s !
B /e 7. 5 {
7 / 7S
3 \ s 3 o 8 BT R, S Ve SR
H / : | e = T N
# 7 5 £ | Z e
’4 4 / & & 4
v/ / ot 5 ; iy

HASEMNERT GHBR) SEAR—— WEESERRIREBERADLERE
HIGHWAY ENGINEERING

2023%6H WATI 19755F 6171
Jun. 2023 Bimonthly Since 1975
$48% FE3H K FE220#H
Vol.48 No.3 Serial No.220

hoE R RSB T
RCCSER & # i F K Hj FI

ISSN 1674-0610

9“7 4 D6123'J

7167

06
ml“l Eo: HEEXERFERER



=| R
BrR5kiE T

BET AR SRR R 1 Y % 'ﬁ%$ﬁ%ﬁﬁ
. . Iﬁ‘ki :j‘/‘rﬂﬁi]:,
%%ngxﬁﬁ%m
CERRLAAF(9)
ﬁmimﬁm%?ﬁm%ﬁﬁ
- . AT E G RRE I M, BT (18)
%T&#AM%WMm%hﬁTﬁfﬁﬁﬁ@@ﬁﬁﬁ
- R T R RE A (26)
- FREAEA, 8 AR (34)
B REF T B (42)

. fH (1)
I RE R Ak X ey %%E%ﬂﬁﬁF?ﬂ

R : .
H£F Kriging — ISOA [ K RC #

ﬂﬁmﬁm%hﬁﬁﬁm@ﬁﬁ
BT i = 0K B SR R n [E SEmsAAL e 7
HEE K5 BB R AT I S 52 R RE o A

BN ERE R, K 4 REF(49)
%ﬁ#ﬁﬁ?%iﬁﬁm% ARV AR e B @, e E%(56)
52 1) R A A T T KR T B R R TE BT G R B 5
E M, EARBE G, FE BH(6])
ﬁﬁ@ﬁﬂﬁ?% uﬁ%%ﬁﬁﬁ?ﬂﬁ

e . - % ,REFR A R BR
A 553 b J2 AT Bk A 3 B ﬂmﬁﬁwn&éﬁtﬁﬁ
i*gﬁi;@,};};,@ﬁg@%(gz)

LM E(68)

EIRE
B 5 KA AR I A H AR

e INEIMEFR IR A (90)

IRAE T B35 22 o I 33 b R A R 2 % i) 43 A
: AR T ik, KRIA "EJ%EE,A% (97)
%Nvé‘vfﬁ{m%ﬂ%ﬁﬁri ERGE T T2ZW5E - - A2 &, #&(104)

BT 3D BOLH RS XL T = hﬂ%ﬁﬁ&ﬁﬁmmmﬂ
- C R R LKL, E TR SR RETF

%T*%ﬂwwﬂﬁﬁ&ﬂ%ﬂﬁmm%ﬁaﬂﬁ% PE 43 B

- BB, E R, AL A(116)

#%(109)

2 RN ik 52 e B Ik %mﬁﬁﬁ
. -M%%:ﬁ 3,9 B ATHLE (124)
AR b e Y O B SR B R e M T S5 R

e RFEALHIALA = (132)

TR

QURFE LB W b R A REE AL PERET S
A BL,EREH,FER,EUR, ZWE(I38)
S WC BT Y 17 12 B4 RE X IR B M BE 52 i a3 F 5
SRR C A EATHE R K (143)
FTFEY M AR B G 1) PET SO 7 PR RESESE oo % &, L EAR(148)
ﬂ<fﬁﬂ%“i§1ﬁXT%§ﬂxﬂiKE0*FaKEﬁE%%ﬂﬂﬁﬁﬂt

- HEE,H B RS, AR, F F(154)

L1t
HA IR a8 — R AR T 2 s IR

A

IR AR AR R 5T

e SRk AL F M R A,BEZE(I6])
$%ﬁﬁ 7 ™ E R Wﬁﬁ@ﬁ%ﬁ TN A, A E (168)

A BIR 98 30 b WP 5358 ol gl TR ) 9 R BOT R R B/ A TR DT Ik
. ARETEREE © X RS, AR, X L (173)

LUIRTIIE J o

N

GONGLU GONGCHENG
mE R & 8T
(PERRIEXFE TR
RCCSE /i E#Z 0 ZF R H T
AT 1975 £ 61 7|
F48F FIH (R FE220H)
H Okt H Hi 2023 £ 6 A 20 H
FE B
HEEAXRIEHT
= ) R 72
HEEATEMERRE
AHHRES
£ £ £ RRTH
B EEZER (MBKLESHF)
FETE E % #HAF
MEE(RE) e
EBRE(KkE) TEE & K
ES B (REKESHF)
E E HikE EgE
KEC KRR % &
Bk ERA FER
EEdE
O R E(MBREBHE)
IME FET MNERE
¥ BEE HE@E
T B (AEKESAF)
O OMh # ERH Bz
i5

A fE 7R
" 2
BER

X R R E & F # BIHK
E =
H R B (ABIRE)RED
i It HEARKPTRERR=RI12S
=] & (0731 ) 85221546
1 % 410015

% & W ik http://zngl. cbpt. cnki. net

E-mail glgezz@163. com

B Rl B MEAREEHNESERAR
£ 17T B i MEARIETE

& 17 &8 B BRMRFLET

[ FR 47 /£ 2 45 H iR ¥ 5 ISSN 1674 - 0610

E Mg —ELEH WS CN 43 -1481/U
JTEEGMBRIES MK EF[2019]F45 5
ER#i&ZKS 42 -301

EsSEZITRS Q1870

E B & #fr 20T

CN 43 —1481/U %1975 % B %16 % 180 * zh * P % ¥20 = 3800 *25 %2023 -6



JOURNAL OF
HIGHWAY ENGINEERING
for Chinese

A Source Journal

Scientific and Technical Papers and

Citations

Bimonthly since 1975
Vol. 48, No.3 ( Serial No. 220)
June 20, 2023

Administration; Department of
Transportation of Hunan Province
Sponsor: Hunan Communications Research
Institute
Director; WU Yazhong
Associate Directors:

WAN Jianping

WANG Wei

YANG Hangyu

ZHENG Jianlong ( Academician)

ZHAO Minghua

GONG Xiaonan ( Academician)

PENG Jianguo

CAI Chang
Chief Editor: LI Zhiyong
Executive Editors: TANG Min LI Zi

ZENG Yalin YU Yao

Publishering Unit: Editorial Department of
Journal of Highway Engineering
Address: 472 Furong Road Middle, Section
3, Changsha, Hunan 410015, People’s
Republic of China
Telephone: (0731) 85221546
Web Site: http //zngl. cbpt. cnki. net
E-mail; glgezz@ 163. com
Composing and Printing; Hunan Dunhao
Colour Printing Co., Ltd.
Distributor: Hunan Newspaper Board
Domestic Distribution Code: 42-301
International Distribution Code: Q 1870

ISSN 1674 -0610
CN 43-1481/U

Serial Parameters ;

CONTENTS

Bridge and Tunnel Engineering

Research on Frequency ldentification of Continuous Beam Bridge Based on
Vehicle Vibration Amplified Response «-+-++--ceeeveeeeeceeces XTANG Changsheng

Experimental Study on the Influence of Stiffness Degradation on Mechanical
Performance of Ballastless Track-Bridge Structure WANG Qiliang

Research on the Optimization of Cable Tension of Long-span RC Arch Bridge

FU Huijian

During Construction Based on Kriging-ISOA

Reliability and Parameter Sensitivity Analysis of Cable-stayed Bridges Based

on Improved ACO — SVM CHEN Gan
Stability Analysis Of Single Column Pier Bridge Against Overturning

XING Mingming

Optimization of Seismic Reinforcement for Based on

Strategies Bridges

Earthquake Loss SUN Ao

Sling Replacement and Mechanical Performance Analysis of a Super Long

Span Suspension Bridge FAN Xiaolin
Key Technology for Installing Ultra-high Steel Box Beams Above the
Anchorages of Lingdingyang Bridge -+ ZHOU Yu

Research on Key Technology of Design of Long Tunnel in Water-rich Karst
Platform of Compound Syncline Basin - WANG Hailin
The Key Techniques of the Tunnel Under Complex Surrounding Environment

PENG Zhi

Research on Comprehensive Treatment Technology of Collapse for Tunnel

Entrance Connected to Bridge in Weak Strata WANG Muqun

Road Engineering

Research on Application of Soil Solidification Technology Under Higher

Moisture Content Conditions SUN Jianfeng
Analysis of the Influence of Water Level Drop on the Foundation Stability of

the Steep Slope of the Reservoir Bank HU Huihua

Investigation on Pavement Performance and Construction Technology of Steel
Slag Asphalt Mixture -« -« ceeeeseseereeiinsineeiiieneeeeiiieee ... CHENG Sheng

Digital Reconstruction and Filling Prediction of Underground Cavity in Goaf

Based on 3D Laser Scanning «------+sessseeeeeeecceeieeeaieeee.. CHEN Yongquan

Stability Analysis of High Steep Hard Rock Slope Based on Three-dimensional

Block Cutting Analysis and Block Theory -+-«eeeeeeeeeeeeeceeeeeeeeeeees LI Jufeng

Stability Analysis of Expansive Soil Slope Considering the Influence of

CHEN Jianjun

ExXpansive FOrce =+« esseeessesresr ettt ittt

Stability Analysis and Treatment of High Fill Embankment Slope with

Unfavorable Geology LIN Xuechun
Engineering Materials

Study on the Aging Properties of Nano-clay Modified Asphalt and its Mixture

REN Yi
Experimental Study on the Influence of Compound New Impermeable Materials
on Concrete Performance ZUO Yun
Research on Performance of PET Modified Asphalt Based on Surface
Modification of Bio-0il «++ceeveeeeeeeeiiniiii i, LI Xu

Effects of Water-light Coupling Aging on Performance of Crumb Rubber

Modified Asphalt ««++eseeeeereeriatieiiiiiiiaiiiieiiaiieiieiieieeieeieeeeeees. XIE Enlian

Miscellaneous Topics

Study on the Adaptability Index System of Expressway Network Under the
Mode of and
YAO Xiang

NING Xiaochun

Integrated Construction, Management, Maintenance
Operation

Study on the Criterion of Accident Severity Division of Median ------

Discrete Element Simulation and Simplified Calculation Method for Passive
Earth Pressure of Rigid Retaining Wall with Finite Width Sandy Soil

LIU Haihong

CN 43 —1481/U %1975 * B %16 % 180 *zh * P % ¥20 = 3800 =*25 %2023 -6

et

et

et

et

et

et

et

al.

al.

al.

al.

al.

9)

(18)

(26)

(34)

(42)

(49)

(56)

(61)

(68)

(82)

(90)

(97)

(104)

(109)

(116)

(124)

(132)

(138)

(143)

(148)

(154)

(161)
(168)

(173)



K
H
=
E
i
B

S REBE LIRIM: BEMK BKEAN:HF ¥

'~

336 B 2N B TR £ O T 4 0 Ky T 9 1 S R
28 10 3SR 23 B TR SRR G A O 0SS I 5 o o) A TR 8] i o Al A
10 3 A0 0 2 B 0P A a1 i 0 A I B *Eﬁmﬂmﬁl‘s’u/}ﬂﬁféﬁb_,
WOA T BRI Ak % e W R RAMEREBALE LT E
Be 45 W OBL BR O™ BT RN RORS BB OR G )
EE ML, T E2NRFRGE
HiXIAZLEM A A DR
HARH; BRZRIAEE KX
T2 B K. *’l/ﬂ' | Fe & 1d
i A¥%. R BEFIA
Z (»’a;) J’_E’lﬂi#’l‘/ﬂﬂ e
M. HRFTRAL, HEET
Bi=s M, [E18 Hb R AR AT TR
i AR A X B, B AT AM
. B IALF Aol E S o
SRR N A TALEE
B, N IRMARE L L.
MAERRKKARBEFHE
B IR Bty B shii
Fo. HRIEAM SR X £6006
(£), EMMEA3 50047
Lo Ritmaska & (&)
. A NAE S, bk
¥R (3R) I I dk 4e
2 0004 1K, ZRARIFiE
I W dtm, I KA
KA FA M E B

Hohik: WA KD IR w s = B472%5 9w :410015 H11§:0731-85226429 85213678 {£¥E:0731-85225715

s IFEEMEICS: HThEES 25 (2019 ) 5455 ZEr: 20.005T E BB AKX S :42-301

CN 431481/U



