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Design and Optimization of Common Span Simply Supported
Beams on Haolebaoji—Ji’an Railway

ZHU Chao', LIU Yuliang®, XU Lisong’, LIANG Lei*, WANG Pengxiang
(1. HaoJi Railway Co. , Ltd. , Beijing 100073, China; 2. China Railway Engineering Design and
Consulting Group Co. , Lid. , Beijing 100055, China )

Abstract; Haolebaoji-Ji'an Railway is a newly built double track electrified heavy haul railway with a
total length of 1814. 33 km, in which 17 900 simply supported beams are used. On account of the huge
number of beams, the structural design of simply supported beams has significant impact on the
construction period and cost of the whole line. This paper briefly introduces the design and some
optimization measures of the post-tensioned prestressed concrete simply supported T-beam of Haolebaoji—
Jan Railway. The structural design meets the requirements of heavy haul railway. For the first time, the
composite structure, composed of I-shaped steel beam, concrete U-shaped groove and RPC cover plate,
is adopted in the sidewalk, which provides convenient conditions for the laying and maintenance of cables
and the setting of sound barrier. The width of sidewalk is widened, refuge platform is cancelled, and
water retaining platform and steel cover plate are used for waterproof and drainage of beam end. The
optimization measures reduce construction difficulty and project cost, which has certain reference
significance for the design of simply supported beam of heavy haul railway and mixed passenger and
freight railway.

Key words; heavy haul railway; prestressed concrete; simply supported beam; T beam; design; optimi-

zation

LI

rFm B .2021 — 04 — 28 ;&[5 H#5:2021 - 05 - 31

EEUW B b E E EK %K E /A B & BB &R E
(J2019Z7501 ) ; BRIEFRBHL TSI KR IR (2012G002-1-1)
EEEIT R W(1984—) T, G TR, 2005 47 52 > 525
KE¥ELARTREE N, Ta2e -+ FEAFAN R TRERE M TE E-
mail :25502630@ qq. com,

BEMEE N LS (1967—) , B, IE R K TR, 1991 456k F 75 g 8
B RZRGE TR LA, T 2%+ E-mail : liuyuliang67@ sina. com,

T R B e — AR Rk i UM BBk i, 2k )
B4 m BUB RO ARERE, W SRR AR 5 Bk
S A A o, 2 St RV L Loy TR L b
M LB (AR X) AR BRIP4 35 2, 2R



55113

ROH RS IRSL , S R B B ) SR i Al 101

2K 1814.33 km, A A b — WO a1 B9 3
Bt

I, FH R 15 S 2 3R Ak B A R R 2
R S BET RpAE TORR T g
Bt i ELAT B S5 G Ak I A e I T S
B 179 T 4L, Ir G W& 8950 fL, Hh
FHBEBEGE 7958 FL, A A BB AE 992 L., B R A
TORBCRAE R R FAK, A5 A S
MZER X RN e s T s 3 &
BRI, SFER VT Ve, B 5 B ) SR A A A
KA RERIE 5 oK vk BN RS+ T I3, AL R
FH 2 R WU GER ] 4 7 B8 4% P B 22 )3 4o Ak B A
FIATR T A IR e TR B - 38 s A, B B A o 38 A v 0 iz
T, TR T B4 JC s BEBE AT N WA R A, B
FAGLF 32 24 20 m Fl 16 m PUASEE R  BFgx
W], AR A TR R RE L I R A R 5 32 m R 52
T RS 64 m F AR BEIAIBRPRLE,
TR IR S B 32 m fA 2 T 2o £ B5F 24
20 m 1 16 m PAENECES

2 HXTRi&t

2.1 FEZiHREED

(1) PREEI B A5 9%

— WA T JC B 15 i %) b T 25 4, A B
BARACIEE VESEYCN T1. T2,

(2) B E

%% 160 km/h, 52 ¥ 5 4% 100 km/h ( €62,
C64 # 80 km/h)

(3) £ IG L

W IELRE gk LR 4.0~5.0m,

(4) 38N 4R i /NI 42 4%

Ll M 2B ARAR YRR TR MR S b W e, L
R S M e e A N TS S O g F 20
] SR TR 2 | s B3l N A AU R i it 242 it
SR IS [m] 55 B2 16 S R LA IR AN [l th 4 f A2 TR I 75
BLOHEWE L,

®1 ERSNHBLEE

18 2 R85 5/ m 32 24 20 16

FRIR PRI PR Fe i e/ il 242 /m 600 — @— —
SR/ /m 800 600 500 400

i B RHLIR S ZER i/ DT /m 1200 800 500 400

BSIE 32 m P T kRN T 1200 m, B
24 m FHTHhZ B4/ T 800 m Hb Bt , W I3 ih 4% 534
G 5 T BRI O B DA S R AILIR Y I EEK

(4) LB A BB Ay AL AL, UL 3 1R J5

/N 350 mm, BUK & BRI & A R
700 mm
2.2 EitTEE
2.2.1 8%

(1) BRARIREE - 2% 25 kN/m® 115,

(2) Z0E SR R L B I A% T A AT 1 A9 A
g NATIEMN RPC 35 | 75 B e B FE A7 A | B I Al
ek | T I BK 2 AR 2 P RE R ), S
JE R 2 7 B e [ B AR A 4 KN/ ZEK PR AT A, T
KA ZEE SR 2 PR,

k2o —HplE#
5 JCE 5B/ (kN/m) B BERE/ (KN/m)
- sk 2k ik 12k
Lk 78.34 85.48 87.55 94. 94
WL 159. 86 175.01 171. 80 185.95
2.2.2 &#H

(D FNEIE R R H 1528 (2005) ZH #rifE (2=
1.2), K 1 s,

102 kN/m 102 kN/m

——300 kN
+——300 kN
+——300 kN
+——300 kN

MK g 16 1.6 1.6Jod K
B1 SEEHRAERK(EALm)

a2 2 Fos

14]14]14
B2 $F#HEX(24:m)

B 1 280 TB10002. 1—2005 {42k & 475 1k 15 11 2L

ARFEY A B
l+p=1+12/(30 + L)

A, LTS m,

(2) MTIEFEE

NATIB B 10 B 2UE N 4. 0 kPa, 1155 £ 20 A 47
EIGEAE I 0GR G AATIE M 9 ) 4 Hp
Trdk 1.5 kN 8,

(3) HIZMr 22 1 B BG0 J3 K/INGE T80 4 186 ) 0%
HOR L0 I R CKEmAMER TR, 1 2.2 m
b B0 F13 C i TB10002. 1—2005 2k B AT IR 153
AIFEY S 4.3. 6 445,

(4) REIA PR S HL 120 KN, 7 — A3 ik 204
FH TR EE R e AR, FEAE FH A5 7 2 ELZR B o0
SR AT TE, X T R A U — £ b R ) B

300 kN
300 kN
300 kN
300 kN



102 =R T T %65 &
[6]

#=, ke A ke

2.3 EFE#HH 850 200 2250 ‘ 2250 200 1000
(1)IR&E L

FEARIRBE 15 2 C60,

SRR BRE SR FH M IS0 4 A TR B = 9 1) T
J1 PR TR B 4 5 B AR G CO0 , A 1) TN g B4k TR R
TR CR C40,

U778 SRR P A B A7 T B A e e A TR+ R
MU A TR EE L R ARG €40,

NATIEA L B PYRE BRS04 90h €40,

FL 4Rl 25 SR ] RPC 254, IN T ES ANAT IR .

(2) TR A1 7%

P TR ST R A FRE AR 15.2 mm B
2% BL P OR BE R 1860 MPa, M L B Ol 1,95 x
10° MPa,

A 1) TR 7 R FH A PR ELAR 16 mm TN ) VR B5E
T AR B, PR IR BE 1 420 MPa, B8P B &l 2.0 x
10° MPa, #A5HR 2%

(3) A

WFoe g™ Fe & e gk AR AR T S T Rk
SR T o B AN A e P A PRt A A R
HPB300 i &% HRB400 £,

(4) NATIE RS 4001 01 9 A R Q345 , i
BRI 45 SR
2.4 HEHE

BB ATT R I T AT R AT RSN R TR
JERHLFRI K& 0 18 I i 45 e 22k AR PRk i
KHLFEG B TSR | 2R 3% 0 I RS HE 5% P00 3 B A/ F
2.2m" | [ R 2k bR R 40 v R vE A L A
D B PERERE N MIPE 2R A 2. 25 m, BRZR (K] 3)
K2 i e (K 4) K 2 i Gen 2 Jrrp g,
R ARG 4.0 m %0, ML AETE 4.0~5.0 m
i, VAR QR IA R A AR O R YR AIEE R T 5. 0 m IR
FHRURRZE T A, [A]— ST M R — A B
i T A5 A AT 38, JCAS 2B A 738 984 0. 85 m,
PR AT B AATIETE A 1.0 mo AATIE R 2 e = 4%
FYUO R R A AT BURIR B 1 U JEAE+RPC 35
BIB 2, PESE L WA 18, KA 5 75 B e i JAE
PR R IR S B S, BAER T U
TERE DY, TR ] RPC IR BE + 5 A 5
2.5 ZEWGITES
2.5.1 HMEMR~TEZR

TR R AT R 1 RN TG 2 R — R a2k
Bt XA SRRV R T I R EDR 45
ROT i 8 AMUEELE 25 IR RS Py T 458

| |

4900

B3 BEAZVEME(RL.mm)

850200 2250 A

I
Zard
CJCJ

230 24 830“‘715 715"
U300 220 300+w 21
|

1 000+W7/2
1350 [1100)1000] 10pO+#721000] 1100 1350
8 900+

4 WERTEME (R .mm)

AP R IR LA TR B R AR K B AN 447 3
TN RN, AFFEFIA T R AEARAE R PR
UURESFVE IR 23 kA 2R A AR, Ty HLes P B | 2
TR 57 DX A S S AR A A SR ™A RTINS A
TINS5 BRGEPENT W . B
Shka 0 2h 77w R 5 R A ) i T A BRH I Y A G
P s [ (57 % TR ] 57 7% 157 Bifi 2 471 24 gl o 19 44t o 1717 3
PN 1 LU TN LT N S LN R e
L S R R A s R R R A i 5 32 m
PEhE D 6 m, AU 0. 24 m, IR SE 2. 3 m,
P SE 1.7 m,
2.5.2 WMMNAMHBE

T 7 353 A R A 0 SRR ) SN ) BE R AR
SR BRI B K SR B E A R A,
GRIEHEIT, TN SR AT T B AR MR, K AT
LA BIE A, I v 2 R s L 2 R 25 M A
FEMYEEEA 32 TR E

3 @R

T PR B R S T BT ESS Ty
FATRER I IE IE TR 3 T BT 200, IR 45 6 & DT L i
SCT AT v e B [ L, Xof 7 4 B e | 2 i i
0% A MR B AT 1 RO BE A ot s T
FLEHITERE BT T T R T AN,

3.1 PARMTERE, BUHBERIRE
MR TB/T10002—2017 Bk i 1 8 B3+ BV ) B

uluw

]




55113

ROH RS IRSL , S R B B ) SR i Al 103

E BRI 0 2 AT IR
3.25 m AP E B4 A

FARILE T L T ﬂ’“}\m_mr“ﬁ 2 Fft, 43 5k
1.05m F1 0.8 m, Y AATIEFE AR AT 0. 8 m I, Bt
BT 2 2R I 0 B NAT I AT PO 8 v BE S /N T
3.25 m, Bl T g R 152 Ze g b 2 AT

TERFF AR/ N T 3,25 m,

I8 YIS NATIE 0 FE R R A A i T AATIE T
T o ANEKAERLNTERE 0. 85 m, R AFLMITEE 1 m,
MTTERIE T 2 8% b0 22 AATIEASAT A A v R /N T
3.25 m UMM E G E, BUHEE G R T 454, B
BT X RN T AR A,

H AT Y0 A 4/ T

3.2 ANfTELMMAL
3.2.1 HEEXZ TRZANTEHSR

T T R T AR 5 T sk I T S T R
ﬁj\jﬂ%)ﬂbz'#ﬁaﬂl 52 B R A
JC75 5B AATIE d PYRE B AL TR T A A%k
FAAIPEL, = f SRV 5 TR B AT AL AR, £
Z ISR P T 2 | L /KT JC A A A el A A S, LA
fi e g A A0 o A 1 B TR AR AN, I
K5,

2%

NSRS

200 850(1 050)
MATIER
J£80 mm)

P
HiF T

(

+\ T
FETIE A

E5 ZHEEREERATELSM(BA:mm)

B B () N AT 16 25 09 R AR D 28, R
ARG THI A 5 ] St 2 )R S A5 8 38, 15
JEEE 13 em, DR AR T S 2 1) 152 A 1) 53
1 R N A7 5 R 3 MR — AU B 4R, AR ) (] R
Im,WH 6,

3.2.2 HFEMEE[EM

RGP S T B AE il 1 s 7 IR o AR v
SLR T —SE[n S ANE Z AL EEA S 3 5.

(1) Jo7s B B R PR &S 0 f 0 ST SR s Rk vk g 22, 3%
IR Z IR T R0 IR TR, gl E T
FERFAMIN, 457 T AR A ok T — & i IRHE , H A
FL A 1 0

(2) 75 BB NATIE 25

PuEs

i 1 $A73

Bl

P % it T T BB,

1050 200 2100

pgRE | |
PIRRELEE o e

16 T 73 A

—7| MR

T ik

1350 910

B6 RAERERANTESH (LG mm)

FiE A G RAIE

(3) A3 TC75 BB B AT I8 = AN 98 B AN
FEL R 37 6 - TR S i Bt AR Rl — i b A
7 e e R 42 L AT T8 R PR A Y R R B
T .
3.2.3 fhAL¥EIE

(1) MNTIB BRSO A A 178 Bk 52, A
A A TR L U TR 0 B A S i A
i, TR RPC IR EE - S5 R 55, WLIE 7, i
T U BRI Gl KSR B 1AM il o
o TR T a8, B 5 TARIE

200 850(1 000) B

RPCHitR

i UG JL U

o = Y2 |10 mm/TAR KR
PR

i IR
llm N\ B E R

B7 EERELERFERATELSE(BA.mm)

(2) BRI 1) T I8 R QR AR M 4y MITEE R
S E R B AL T A, R BRRESR L T 5 05 Bt
B RIS ARL AT I S48 7 A A 2 1 MO i S AR 4 7
SRR ST AT SERE 75 5f B S R SRR (AR AR R, ST AR
SRt R B L SR 254, A AT I KA 7
Jo B MR AR AR AL TR S5, DL 8,

10 260 25

450

200 850(1 000)
RPCEM 8

i W JL O
B

(o FELL/I‘&/ 10 mm}jh‘? ﬁﬁf%}i

PSS
%E TR
BB L

B8 EHEHRKRIEERERAT

oF
[=}
o

450

EEEH (B4 mm)



104 B OE bR ofE B3t

65 4%

3.3 FimBhHEKIEHE

BRI AT S T B — i S 44 B 7 HE K Bt B HE
K Bt i TR AR A9 | fR AR 1k 7K BB e 2R ALK,
FERNA YRR B L 20 Nt o, WLIAT 9, ik
MR, T2 G,

PAREIRAL  caoLr4iiREE 1+

90 110, 100 110 90
168 ]
T WER
LTINS

<1 | ANED AT
H A
= M16IERE

9 RimBrHEIKME (B AL:mm)

B HEZK Bt 3 B By 11 TR 7K A 2 sy B4 T HE, R R
G U i BRI SR AT AR o AT T 2 A
FF 2758 i ELRN B Gl IR B R AT 1 By K Ak B, SRR B
Ui A — e M, H i A A PR, T HRA
KRB EL AN SO R S MR /N AR A A BT H G AR
7K B AR R TR ASCOR B b 3R A B A, 4 T
10 fi7R . Bty &AL 7T BRAR T i Hr . 2R
BEUKE UK E mEIPFIAR)Z 1~5.2 cm, PHEN
A E

60

100 100 pie gt

? /B

10 RUBERIFHEKEREFESR (AL mm)

1

3.4 EEHBRTREZHUEZLEYRTRIBEHEN
xFEk

T R R T RAEFLEEE 32 m WL S
B F 2 T AR R as A L3R 3, TR B Rt A HL 3
AL R PR R, BRI T R A
WHF(2016)2101 I

K3 FEHBTRSEHEHEHK TR

TEBERIENTTLE
e Zﬁfu)ﬁ[fﬁwé ‘ &?EFWET#&
FHTLZ THE R RUTILER W

R /m? 243.5 245.5 295.7 255.6
WA/t 30.7 38.2 56.4 38.2
TN S #i/t 13.5 15. 4 17.0 15.9

WAL/t 5.3 4.9 2.3 7.7

AT/ /m 65. 4 0 65.4 0
LREEN/ T TT 63.7 65. 4 82.4 68.6

T v BRI O E BRI, LB B R T O & A
AR BOHR B 1.2 A, AEBOHS 4290 B KA iy

P T, W R IO BR b S T RS F IR LT
QAR IS BEA AR 2, 5075 B B 2 i 1 T % B 3L
R AR,

4 i H R

T R B R SO A TIH AL A S5 JE—Fh
AL S T R AATIEES ), 0 RIS T. T 219
AT ERVEPEANZE R B AT SEE | it i O AT 8 i e S A
NI HEAT T HAE, IR N A S — A RO
5 ANATIEAHE RN, LI 6 m K s E
NATIE SN, 050 45 2R 50 eI 35 BR K R S T
BB ST AT A 2 4, Lo P R E 249 A2 MY
ORI PR, LR T B e e

5 45iE

ARSCTRT B 4105 37 BRI i 5K T 52 T 2 it
H— SO AR it , T8 57 kB B R T — R R A T
AR AR AL+ U JE K RPC 3 M2l i 20 45 25
Hay, Sy LB R O RIAGL A L P o o i) 1 B B AR T A
R, T8 TE B RS RS, A b
I 3% ) T 5 32 0 g 8 9 e — 0, AR sl A 152
A PRI, O 7 15 RG22 o B HE K B0t
T S5 REAR T TMERE BRI R S T R4
BT IR i T hEE, B T TR AN, X Bk
R L IL R R SR A —E NS %

B E 3R
(1] BREYL, SCRT. hEKEIF R, 1980-2020[ M]. Jb gt ff EEkiE
iR AL, 2020.

(2] MG, RSB B, &R, 5. S5 S B AR R 5 R & R 5 808
[J]. Bl bruiis it ,2020,64(11) :51-56.

[3] AR TR A A PR A AL 58 7 2 A e b X A2k % 3 18 5K
PEHN SRS T R TR [ 2], s Rk TR RS
LHH R FL2016.

(4] 5. BRGSO SR ARG T e[ )], Pl TR
#,2018,35(12) :31-35.

(5] BEZRYESR. YR MBI . TB/T10002—2017[ S]. dL5T .
FE k8 A, 2017,

[6] HERYHR. T TB10625—2017[ S]. b3 FH
ki H AT, 2017,

(7] B SBRE JR. Bk A7 TR TR U5t £ 25 # % 1T LE . TB10092—2017
[S]. At o E4kIE ik, 2017.

(8] sk, MHE, ARTFHF. BRI IF G2 TR FH s i 2 e e e [ 7).
R kRSt ,2018,62(8) :59-63.

(9] fREZ WRFHF, BB . B IR Y A R MR [ T]. 4k
JEARAERTT,2018,62(10) :68-73.

[10] #pak, Frot  ZRic A5, 1) ol Bk s i 2 4 il =07 1T 3R 2 kg iR
s [J]. Bl THE2#1R,2020,37(9) :29-34.



CEAE - R | BROIE P M L T Vol. 65 No. 11
2021 4 11 A RAILWAY STANDARD DESIGN Nov. 2021

TEHS 1004 —2954(2021) 11 - 0105 - 08

L5 2k 8 S 5 2 B S U L 5%

B, E 4k, X &, AEE, T O, AAR
(PR — BT e A BR AR, VE%: 710043)

W BRI RS S IR IR AT R IR R0 B R e AR B e 2B T A 2k 0 3T T R 5 2L
BIWE ENRRE KBERBEIE BN ALK EHB A @ IT#FmAE o0, T T 2%
JRM St ilad gy F AR AT AT €l A KA BT WA KA B TR KA TR R T R, R KRB & R,
B FEAOBEREE FRAEAN AEWBE RLHA TR RE AL BEBEHIF S AEHART,
P A 8 03 R M 22 ) 3 JE K Hr o 3R R £95 880 m & R AR 255 246 m B4 £% 310 m AR KX AN B
B RS AT AP E ) AR TAT, LA RIFORREFM Aot K

KRR N B K BB ; BRN; B4, BBAEN, RS

hESY S U448, 13; U442.5  SCERERIREG:A  DOI:10. 13238/]. issn. 1004-2954. 202106300003

Research on Bridge Design of Chamdo—Nyingchi
Section on Sichuan-Tibet Railway

KANG Wei, LI Xia, WEN Qiang, QIAO Leitao, WANG Hui, ZHOU Youquan
(China Railway First Survey and Design Institute Group Co. , Xi’an 710043, China)

Abstract; In order to cope with the great challenge and high risk due to the adverse environment in
Sichuan—Tibet Railway construction, main design principles are determined based on the investigation of
complex topography, near-fault high intensity earthquake, frequent occurrence of geological hazard, large
temperature difference and strong ultraviolet, sensitive ecological environment, weak basic transportation.
Bridge type scheme of SeQu Bridge, RangdaQu Bridge, Yigong River Bridge are decided by means of
comparison, selection, calculation and analysis, and technical characteristics of long-span suspension
bridge, arch bridge, cable-stayed bridge are illustrated. The researches on meteorological observation,
bank stabilization, mud-avalanche, wind resistance, earthquake resistance, form and position of track,
and stress performance of tunnel anchorage are carried out. The main conclusions are as follows. The
design principles are reasonable, the suspension bridge with 880 m main-span is applied to SeQu Bridge,
the extradosed cable-stayed bridge with 246 m main-span is applied to RangdaQu Bridge, the half-through
steel truss arch bridge with 310 m is applied to Yigong River Bridge. The bridge type schemes of the three
long span bridges are proved applicable with high
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