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Abstract: Although a concrete bridge support system is a temporary structure, it still has a supporting capacity.
With the development of bridge engineering, concrete bridges with high piers and long spans are gradually applied
in deep reservoir areas, and the forces on scaffolding are more and more complex. Traditional manual calculations
in structural mechanics can no longer completely reflect the stress-strain states of scaffolding with irregular
configurations, special parts, and uncommon conditions. Thus, it is necessary to use a numerical method to
calculate the supporting capacity of scaffolding and design construction schemes. This paper took a concrete
wading bridge with high piers as an example. An evaluation method based on the finite element method with the
Midas civil software is proposed for analyzing the safety of a support system from the aspects of strength, rigidity,
stability, and cost-effectiveness. The results show that although disc-type full scaffold structures are simple in
construction, with low steel consumption, various stand bars, uniform stress distribution, and small deformation (a

maximum deflection of only 2.82 mm), their strength and stability are not as good as beam support systems. In
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addition, they have higher requirements for sites. Therefore, when disc-type full scaffold structures are applied to

high-piers and large-span bridges, buckling analysis should be carried out on the whole model to prevent

instability and collapse. Conversely, beam support systems usually do not suffer from strength and stability

failures and have few requirements for sites. However, they are difficult to construct and require high steel

consumption. Furthermore, deformation is increased due to the lack of vertical support in the midspan. Therefore,

form-finding analysis must be carried out strictly when they are applied to complex bridges involving the

“pre-camber” problem. In addition, on the premise that mechanical indexes are met, measures can be taken to

achieve higher cost-effectiveness, such as adjusting the net distance of Bailey beams and strengthening lower

chords. In this case, the net distance was adjusted from 80 to 100 cm, which can save about 10% in steel consumption.

Keywords: bridge engineering; disc-type full scaffold structure; beam support system; bailey beam; finite

element method

nu\:

0 7l

TE I K A R it i i B AR TS SR
o[ A A R R A B R . Wit 2022 4F K
o N A 103,32 7 JE (8 576.49 J7 HEK AR
GUkE REERITERAMRT KEEHRER ,(f
Hh AR R TR I AR — K. YT, P
TE A I 15 < K Bt 23 37 AR S 3 A2 A A R TR
1 B AT B KM % R i fF s (. Hi B2 T
T R R ) R AR TE 2 R R A —
Foft Sy i A5 S 40k AR B 1B BRUAY 37 2R A 5 RR A 43
ok R S R S e | T Ea e
5T S A B R TR R R — R R AL A it
Tk, EA e it T A AR A A )
2 0 FH T 3R T ST 5 T R R R N A R S R TR
O L T S R A R M R R B, A
B 1k bl B AN I ST UURE AT B — i AR ) 1 HLig
FEOR MoV - 30 H M 2 A AL . i Ak 55 3 A TR
BT UEAT M AN B TR . 5340 T K AR Ll
XM 2 0F A BT TN B0, T G 9k 48 A% 4
B AEGER 5 R R R AR S S A — g
FHF A H A0 i ST SRR R T Ak
F L DA 85 R AT L o ok 8 A 7 A A e 3 R
TG A Bl DL TR GRS L b A g R R R AR
Yyt T 4% A1 75 2 Hh A TR) 55 3 B SR A o A A 1 T
VB o JFAE R T 3232 B A 0 4R A A 790 6 A
ol Al LA S S P SE AL, — M LT R T X 3
VEAT R iR AL B, ARG S W) B 37 i T4k 1 W R S 4
R kA TR A T Z N

BLUEAR R SO, BOAR R Tl B 254, A 75 250K
IR S A B HE 2R 45 A B L 3 A B R A5 A — R 2
PURHTMERE " (B B A AR IR, HoR 4 TERE
FIREE 2. BHOF K TR EAR N 53X 325007 58 Rl 52 4%
TR R AR E AT TWRABEIE . B, J Iy 55
AR A 2 B TR LT, X b T DR B il S i Ty
5 E TO7 5 A R AR DR e A SR it
5 1T LI K s AR T A 5 B A AR SE YR
Rl 2 ST AR SRR PR AT T ST, e B e e
TP 2 B ARY A R R AR 1 a5
S5 KU, 5 FE 47 8 A5 URIT T R U < U B D 4 X 4 iR
B B SR AR R AR E R O B R AL
SRR SEN L T SR R P A s AR
BN LA PE RE , 45 R R R0 SR Ty 2 1k
AE i O T 0 AR s B SO AR A S TR
% DU B S5 A0 B U BT PR REUEAT 1 0 B, 35 HhAE DT
BV E Bl 2 5 OR A AT HE R A8 A B2t T P DL R
TR Ry AT LAGES B 95 24 )AL T A ROR 5 X 2 W]
SEUCESE T DL TR A R G S IE 2 IR OC R L
ULFE G2 A 5 ) 5 TR B R AT T E = AT

TE T RE, BLDE R SO HE IR 2 2 T IS T AL ), R
P &5 0322 i AT TR My kit . A B R ik
() 6 Jie , A % B B8 OO BB OAC | v B MO B AT R
0t R AT A A e R S 4 R SR I 32
JIHOR B R 2k . RS H e TRk E 0k
e THT 2 IR AR A A 8 A A R R B 9 A7 AR AR Bk T D Y
52N o DRG0 T i R SRR &R BOR TRUE DT
EBEAT AR B IIER  AR SR Midas/Civil 1 BRI AR
E AT 22 B 4 58 I8 AN 30 B 97 K e BOR St B S AR



% 34

Wk E R BRILEH R LR R ORBIE A S A R 147

FHEAT T SV X e A B R T AG  E A5E X
SRR BOREBE D SR . IR R R EMER
Sy -, 0 e 9 DL ER G ) i Ok B AT 2
A E Y, 2R R TR R I TR 2%

1 TAEMA

ANEYFR) B () R A B S RN T oA
S BEEL , B O e A, RO 5 AR 5< 20 m Y i

SEPNGERA R EE A, RIS A BE 30°. RN A
PR AR 1.5 m, B B4R 1.7 m Al 4l FLIE 1 A RE Al (58
PN ) ) BE (E £ 5 0 5.625 m, AR U5 M B G LR B 1
FRER G o BRUACR T SRAE DU 5 T I, S R R T
HF17.250 m, B 1.40 m, & 1.95 m, TAR JiE R
FEYI A 0.25 m, AR E BE R 0.55 mo T JRS AR A 33 2
SRR —% ., %9 om JEBIBIREE LA O cm JE
Wi HIREE LA e . BN LA E WA 1R

1996 2000 2 000 2000 1996
i i * i
I C B) D C D [« D C b
R B e e e i e e == ————l S SmEEEER L
o ENENENEN INENENENE Y
114 LT
1 | | 1 [
M otk gy n
I - Bt AR A
o fed 1l
WA BE 62042 m A
(=) :Eé)ﬁi%ﬁn[l I 3
2 e il TRk SRl
N
(=1
(=]
%] f=]
~ g - 8
e o] (=2 on
o e}
— 1 o
0* p
1" 1
2" ,
37 o

1 EHIHEEREEXEARF A cm)

Figure 1 Elevation of the main bridge and construction approaches for spans (unit:cm)
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Figure 2 Construction scheme for disc-type full scaffolds (side span)(unit:cm)
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