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Abstract

In recent years, urban pedestrian bridges pay more and more attention to “people-oriented”, and
pedestrian bridge design pays more and more attention to innovative design, landscape design
and comfort design. Urban pedestrian bridge has become a structure integrating pedestrian
crossing, commercial culture and sightseeing functions. Most urban pedestrian bridges span ur-
ban trunk roads, subway lines, etc. with large span. This paper discusses the design idea, scheme
comparison and selection and several key node design and analysis of a long-span truss pede-
strian bridge in Foshan, so as to provide a reference for similar engineering design.
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1. 53|

Wl AT RIS @R T N EEX, @RS, Nk, RN, T AT RN
ARG ME SRR, AU R 24 AU, ENL G BRI, 5 EE R SN CAT A S B A
AE, TR R O AR B B (R R 1] [2] [3]. EPAMEEAET RFHEE . SRS, £FdE
Bevh PR B TS T BT U, (R T R B OB s e A, ARSCRAR L TR AT KA
N, VEAE T R RBE RO RIS i, NSRBI R R 2%

2. Bk
2.1. TiE8@R

TLE AL T L AR DX, RS LD BT T IE CE R L S 67.5 K), MU ML HIE T
BT A 5 ARMIBRREIE, Horh— 2k CRFE, FHEALEIE 1R,

KT 1 NTH RS 5 S BREEIE, Huifih 67.5 m B ET1E, MrRBsEsrR, Ml fems
BT T MR

KRBT 2. FEMUBRIES —MIBE T AT EA SR g T RS E S, DI
TE M & MR SBOE SE AT B S T R AT R, R IE A LM SRR R, Wk 2 Fross

REET R 30 FAMIBRIE d R o0 A B, SLEORAERZIR, HOWIESEE, HHIEMERENE, [F &
HE N A A IR BT .

2.2. FERARIFHE

(1) Witfr#k[4] [5]: AHFATEE 4.0 kPa, MBI 5 kPa.

() KM EE: %25.0m, LhRMH 55m, FRE50m.

(3) MFRPUE BB : T 2 PUR B S5Eg: fiehFRIEARZURE 7 BE v, Hh R ShUE ek 8 0.1 .

(4) Wi ee%ER: —%.

(5) HEFI: 12K,

(6) RMFUBLITIEHEIAY 100 4F.

(7) EAFREFIAGE: 0.45 m (1EMH) + 0.35 m (HF4L) + 0.15 m (F44F) + 3.6 m (A4T3H) + 0.15 m (F44F) +
0.35 m (H7%2) + 0.45 m (£ 4#) = 5.5 m.

(8) Lty BmEAii: >3 Hzo

2.3. THEMIR
Dyt SR G B T JE BRI = b i T B, O . N EIRERE 5.1~7.1 m, R
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Figure 1. Layout plan of bridge site
L MU FEHER
8
—_— . - E—
Al :
R0
< ~
————— 0————-——&
|3
73
ARG | [ SN ke
aAEs | |y o]
CELLLT) ,~ -
b ,'<f|m
-] i ‘_:‘ |
B |
g ooy |
HFesmiy A ¢ o |
|
|

g
I

Figure 2. South stairway layout plan
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3. =g
3.1, Bgit

T2 Ak 2 S 2. IRENL . 10 KV EEHEZ. WKE . BAE MR b ey g F 1.2
m B IR SRS 52, 255 5 FE R AR E MRS R AN 45 m+46.3 m+ 44,05 m + 45 m.
3.2. BiBAFREIE
3.2.1. HrLEfatik

WL T AAT RS AL TN AR s 22 20 . ANFE M . AT 284, ASSCEbik 7 PLE =Rk
B, Wk 1R, 56 A0HSEREN, 5 H R,

Table 1. Comparison and selection of bridge type schemes
= 1 MBS REE

T RN BIHTEENAT KA AT NAT RAF RS 7 T gkt i B
BRAE 45m+46.3m+44.05m+4.5m
H R FRKEEENAT R, 2 U B TR A, R,
L FEOFI MR TATA, EN Y NI =L N {HEE R K I Bemie k,
VIO T 5 M T e 2 MR 5 T e K. R S s E K.
SEREMERE KRR BRI AR, M THRE. AR, W TEE.

FIE AR, IR, BRROTEE, WHPERZ R, ST, MR R,
EHNEE KBS RWESRIAT R DERAFWERINT R DMERTFWERINATH .
bk Eiied AERH AEFKH

TR GE . TR TR e L e L M R A A B B = B e, HLRR M i e B Rk, b
HERTER, HEERKOSEITREL, BN E RS O, KRS R S NATIE,
M AT N B I8AT, WA B4 R FH AT AR 4504
3.2.2. HTRRLEHILLIE

WIBRGERITE AR, ARSCERE T — A E R 285 RRRAAR @M 2807 £ AT ik, il 3~5 Fow,
MG EH L M UANTT T L =ANT7 kA7 504

Figure 3. Effect drawing of recommended scheme
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Figure 4. Effect drawing of comparison scheme |
E 4. tLikHR—HRE

Figure 5. Effect drawing of comparison scheme I1
5. LEiR AR ZHRE

Table 2. Comparison and selection of truss structure
= 2. MIBREEMIEL ISR

i O T %
e 2 e % — ‘
Ty M7 % —
iRty 45m+46.3m+4405m+45m=99.35m 45m+46.3m+4405m+45m=99.35m
LR s KRR KRR
sEhEER R . DA, BT O
R R T R, 36T, R, R
TR IUEAE T 1550, 200, PTG : °
o Wi H B
LRy A=
G Hi AR A AT T 8 i 20 1 % AT
N ‘ o PRI, (A T .
E=NS(P A FF1) ESRnES S
HAR AT, SORARILS 5 B A AR IR
AR (kg/m?) 318 411 383
e B (IG Bt ey
ik Het R KT

HEFETT G, = MIBR A2 a5k, = MIBHTAREs AL Sy, &3, SR
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T, HREA R RRRR S, WM s TOHH S AT 2R = Ay o7 R T i BA AR A ] 2 = A AE
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Ve, ST RO SRAIE R ] 1 TS, RSN IASE B S A ST SN, DR Ty
o RIARTTRE PR 1 45 M LS S SN T 2R K T 56

3.2.3. R migit

KM S 4.55 m, S5 LLE) 1/10. RIS —B 1 E 6 MMIZLIE, 5— DRy EEyE, HAR
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Figure 6. Elevation layout of bridge
E 6. R EHEE

4. IHED

K Midas/civil A LA BRITTHHE MR, 08 R R AAT MR AT iR 0 5. WG B R 8T &
RS, IR AR SRVERRMEREAT 2. B4,

4.1, BEVTE

FREFERAEET, WABAEIWBRES AT 4T, 13 BT 22857 32 2252 T3 1 27 60, 4% Bl
K 7~9 Fiaw .

M7 AR, ESEFF R OKBIN 738 150 MPa, AT S #iTi s Sk E R /38 100 Mpa, 7
T . ] 8 T LA Y, N 32 B KRN J108 136 MPa, 7 - 37 Ak ; 5 KPR /1A 94 MPa,
LB . IE 9 FTUUE Y, FEFFE KRR J)oh 157 MPa, {7 F B+ 2 Sk b s KHi v J1oh 114
MPa, {7 TR BIEAL . THESIR S50 ) AR RA AT, PR REH, HERKSHHS
N335/ 275 MPa, 3 2 ER .

42. REWE

FREVMEAEERT, PRI mE 10 fis:
MEF T LUEH, FREFRMELEER N & KHE N 37 mm < 46300/800 = 57.9 mm. B2 (381
MNT RS NMTHUIER ARFNTE) 2.5.2 /N L/800, i AR,
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Figure 7. Basic combined stress envelope diagram of top chord
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MIDAS/Civil

BEAM STRESS
H(BAE)
9.416432+001
7.32561e+001
5.23480e+001
3.143982+001
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0.00000e-+000
-3.12848e+001
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Figure 8. Basic combined stress envelope diagram of bottom chord
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MID AS [Civil
POST-PROCESSOR

BEAM STRESS

HA(EKE
1.13961=+002
8.5932432+001
6.468712+001
4.00500e+001
1.541282+001
0.000002 +000
-3.38615e+001
-5.845872+001
-8.31358e+001
-1.077732+002
-1.32410e+002
-1.570472+002

PostCsS
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Figure 9. Basic combined stress envelope diagram of web member
B9 BEFEABAENNEEE
MIDAS/Civil

DEFORMED SHAPE
X-DIR=0.000E-+000
NODE= 1
¥-DIR=0.000E+000
NODE= 1
Z-DIR=3.685E+001
NODE=8
COME .= 3.742E+001
NODE=8
EH=

1,347E+002

PostCS
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Figure 10. Maximum deflection under standard combination
B 10. fREHE THRAREE

4.3. THLE AT

A 3.2 A %0, FRiEH S Nk HE N 37 mm, KT L/1600 = 46300/1600 = 28.9 mm, HILFH & E
THLEE, %8 1.0*EZ + 0.5%/FEAEH R H KA N 31.390 mm, TH&E 45 R 11 s, 35T
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Figure 11. Deflection data diagram of dead load + 0.5 live load

11. 8% + 0.5 FEIREHIEE

44, FFEMEE

RAE (T AAT R 5 AT HUEHORTED) (CI) 69-95)4E3K, RMFHISEALG/INT 3 Hz, AiH5xXS
R EFETETHS6], AR RBRIOIAR U1 3 Fro, HLrp R TH 5025 1 — 3T 380 A O 4 s o B (P e - B
58), RS R R 4.

Table 3. Summary of first 5 frequencies of overpass truss structure
72 3. RIFHMIZREEMIET 5 SR B3k

L) LIES Ji 3

(rad/sec) (cycle/sec) (sec)

1 22.58 3.59 0.28

2 30.86 491 0.20

3 39.34 6.26 0.16

4 4551 7.24 0.14

5 51.94 8.27 0.12

HI 12 WTRAE SR — BB RN 3,59 Hz (B it ak, 1HH4 U RMm % 4), KT 3 Hz, ik
EPEMEEK
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MIDAS/Civil
POST PROCESSOR
WIBRATION MODE

ok 2
(CYCLE/SEC)
3.593431
BRES
(&)
0.278288
MPM (k)
DX= 0.000000
DY= 0.000000
DZ= 1.052513
RX= 0.000000
RY= 36110357
RZ= 0.000000

PostCS
MODE 1

MAX : 118
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Zit: HriRist~
i Nmm

H #i: 08/26/2020

Figure 12. First order mode diagram
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5 BEBigit
5.1. EfiEsER |t

FMEEIEN G 5 AR RBONER, G FHE —FACHM FEWY), MOBREme T
OSIAE, ARG RH T RIER, BRGNP, e 558 TR S5 HUaH 2 18] 15 B 7K
FEf: H T =R SH & Z A4 500 mm §)9FE, R EEE L, FURANRET ESE, S OAR T %=
SEMIFEMAEIR, NI/ HL R G52, AR SOR A ¢20 W 23T I B a5 R UMk &
W 13 Fios:

5.2. FaUBRES B EIRIT

BETEMT & AT S R Co AT L, AR SR A T A 6 3 i o0 55 2 S R AT R A T, JE I ] e B
ZEAMI SRR B, OO ST RE B BE S, B SRR S TR, DR RIS R R o AL
BRIE LI AT B a1 14 Fis o

s 15 R, i e P2 SR B, W FUBRE IR o A AR L, DL T B EE R P 0 A
K H midas 5 FRCEAE, B BAIE RSB A 16 fR.

B2 4 FTAN, ST U RE R B 2, SRR O b s A rp oK, T SR S T A3 A AN A 5T 5
MR TOLT, s RIS G MR EUERT,  SOE R OoXt 55 AR ER  se e B R R e G
&5 B R IR O RE AR, AR SRS B A 0 B G BE 0T 5 SRR A R R K £
ERTIR, J5 % Be AR R R AF S A, BN B I IR, SUOR SO RER T R A B
B
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Figure 13. Relationship between abutment and underground structure facade
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Figure 14. Relationship between eccentric terrace pier and underground structure
facade
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Figure 15. Layout scheme of T1-1 eccentric stair pier support
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Figure 16. Finite element calculation model of ladder
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Table 4. Calculation results of support reaction of cantilever bent cap

F 4 BESERIERDHELER

T i Ca 1 (m) % 71(kN) FIFE(KN-m) A 56 (KN-m)
. 0.95 128 121
E! 310
1.65 114 189
S 0.65 105 69 283
N b 1.65 130 215
-, VAN =
R A a ‘ 0.35 84 29
%3 259
1.65 139 229
0 65 0
EX 238
1.65 144 238
b1 0.95 139 132 432
1.65 182 300
0.65 97 63
E Y 423
N IR 1.65 218 360
S A AL ‘ 0.35 75 26
THE3 418
1.65 238 392
VEY 0 >9 0 415
1.65 252 415
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Continued
» 0.95 175 166
HE1 385
1.65 133 219
. 0.65 123 80
kY 369
. 1.65 175 289
ABEGTR AL
M m#Ek 1E H 0.35 94 33
FTHE3 361
1.65 199 328
» 0 74 0
EX! 356
1.65 216 356

53. BiEhEER

RBEE TR, e BN AR B, o0 FE Y 1.8 m (U2 BEIETE), THEER N oR:

HIPE 17 AT, EAERR, BRIETA SOREIR M BLGUR 77, A AMIISERE I F1 ) 73 A ), v Ak
SCHE R A 8 BN, M B RS — MR FERRIE N IE FE C30 T MKIR B L, T AL G BRI & Ab SR
S22, ANTI B oo B AR 22 4 R

e NN
R AN N
S S/ SSIINITRRRR RS ONRIRRTR R
‘15.7
Figure 17. Bearing reaction under partial load
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MNTRIFRIFNE R, AR T N, W@ B eimE, GG 7 BR A ST
T AH B Rl vE i 2 R) 37

1. MTHRGERAT 2 BB 50 b K B G ), 6o T 8 F A T o 118 B KBS A2 R s B A TR 564 )5

2. XTI R B I NAT KM, M 2R 546 A T NAT TE RSB s A R 45 M R AR SO SR 2546 KAy
BEIEFRPED, AR THEEAT NI BEAT IR SR AT #71E 4 5

3. SHRMTHRGE M B A MG W . AE I AR AR, ARIT L) i M
JIEII A T HAE/D, BUSIEM BT ST IEIG: & R0E, SOMRSCR IS0

4. tH midas/civil THE 74 R]FI AT KRR 546 R 736 2 R 22K
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5. NAT KA 45 K W1 s S ARVE R, 0GBV E 32 mm THBLE Al (1% M7 28 25 MM Qe A2 32 75 I IR) 32
oA

6. B[ —MRAUR N 3.59 Hz > 3 Hz, 473 i & I EoR

7.0 THVEHEEE Y, HIESLHGRIEIIM G, R OREEA,  (F BRORAIE AL B 5 1 1 2 2k 7 3 2
Wh R, HAUE [EHIE A ST, RSO TRt — A2 g,

8. Mo A BN JAE IR R AN eSO S e ot B B AR S AN K, S B AR S
GEMJRZRE G, 6 LRSS A LR R, 1% BT R A

9. X TAHBIGEN, MATHUBUE TH R, RN ) /NS, s S AU ARR, nghi A E,
N4 v 4546 e I T i 4% o

SE 3k

[11 HF &iebl, 8. Br ORISR 9], WTEA- 5, 2021(6): 109-112, M0010.

[21 BRI, 30T AAT RGBT A —— LA DI T V] K8 AT KM 38 & 1% o A BI[DY: [A 1 2 b ig 3]
R Heh R K, 2012,

[8] #EAFA, REM, SER. TRREHENT RIS ED]. oA, 2017, 37(5): 127-130.

[4] bW HE TN AL Wi AT RS ATHOE R AMTE[M]. dba: o EE R Tk H ARk, 1996.

[6] LB ARG ZOREL. IRTTAFR B YE CJI11-2011 [M]. JERT: A E 5 ol i Rii, 2011,

[6] BRECE, ORI ATHAHRSNS3) kM) bt A REZIE H R, 2009.
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