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Abstract

In order to clarify the working performance of the hydraulic formwork trolley and propose sug-
gestions for the optimization of the trolley structure, the performance test and engineering appli-
cation test were designed. The stress characteristics of the key joints of the trolley frame, the in-
ternal and external formwork, the stiffening cross back and the tension bolt were measured. The
working performance of each key node was determined, and the applicability of each component
of the trolley was verified by engineering tests. Based on this, the optimization suggestions for the
vehicle structure are put forward. The results show that the maximum stress of the beam and
bottom beam is less than 30 MPa, and the stress of the vertical beam is less than 50 MPa. The
frame of the trolley is always in a stable state during and after concrete pouring. The maximum
stress of the inner and outer formwork is about 20 MPa, the stress of the outer formwork is ob-
viously less than that of the inner formwork, and the maximum stress of the inner and outer
formwork is between 40 and 50 MPa. Therefore, the formwork structure meets the stress re-
quirements. The tensile force of the outer formwork on the tension bolt is large, and the maximum
value is close to 300 MPa, which exceeds the yield strength of the tension bolt material. The engi-
neering test proves that the components of the trolley basically meet the requirements of pipe
gallery construction, but the comprehensive analysis shows that the strength of the outer form-
work on the bolt should be improved in engineering practice. The research results can provide
technical reference for the construction technology of hydraulic formwork trolley for under-
ground pipe corridor.
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Figure 1. Section view of formwork trolley
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Figure 3. Test point layout on trolley
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Figure 4. Test point layout on internal formwork
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Figure 5. Test point layout on external formwork
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Figure 6. Stress curve of the beam on the platform
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Figure 7. Stress curve of vertical beam of trolley
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Figure 8. Stress curve of the floor beam of trolley
E 8. BERARNIELE

3.2. RSMERZ Do

PSR AL DR SR I R P T 52 S A7 4n B 9 AT 10 Firs e v, PSR 2 AN i 3 AT £ T (U s 5 45
FE L — @A ARARAL B . G5 RRW], JFARTREBEL S, SRS B I (R RGE I I, £ K2 10 min f5
N2 BB AREE , AN FEREI (8 BRI, KR JI4E 20 MPa i

30
20 | ]
N
£ 10 [
>
R 0 e
2 0 MY
-10 ¢ — WEURI AL —— PRI 2
_20 | 1 | |
0 1000 2000 3000 4000 5000

ENS

Figure 9. Stress curve of the internal formwork
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Figure 10. Stress curve of the external formwork
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Figure 11. Stress curve of stiffening cross back at internal formwork
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Figure 12. Stress curve of stiffening cross back at external formwork
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Figure 13. Stress curve of tension control bolt
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Figure 14. Engineering test of working performance of hydraulic formwork trolley
14, REEREFELEHEN IR

NIRRT AR 65 25 AR RS e P ARG I, PR 1 U AR & 2 TAE S, lal 14 fros. A BN
BUSHER & Pl PEsiT 2 e E, B FOVNAMERINSZY, C BIOviRELERIIRE, D BIvIRE

DOI: 10.12677/hjce.2023.129142 1231 TARTHE


https://doi.org/10.12677/hjce.2023.129142

Jprid

F BRI G B ISP AR B R, R G AR DLSE e R s, @i R &
PSR . NS 5 AR R ke TARVERE RUF . 75 ZRF AU W A2, A AR X S A 475 1H >R
Q235 il &, EAR TREREHIAR] T HUHHRCR, (HAZ N RIESMER R TAEVEREANE Tad R 22 4x, @ ifE
TR I IR P R S MR AR BEAT SR BT 4

5. &g

I R R AR & 4 AR AR AN AR S S, A R it O AR & AR OB T RS2 T RHE
BEAT T, R DLR S5 RTE

(1) VREEL PRI R, BAT 18 mm fRIXT R iR iR K R 7744 300 MPa, #id T Q235 A4 1 ek AR 55 5
FECR F s B G S DRL B I R B AR 1) BLAR PRI & ZEAE A8 IR o 1 2 A P R AR 1

(2) WAME IR KN JIAE 20 MPa JeAT, AMEAN. I WIS/ T N REARL, A SMBEAR I s 15 455 8 K g
1E 40~50 MPa Z[fl, 54T HARR: F37K ¥, BRI s A T A% 2 52 J1 20K s

(3) B % MK LR AR I1/NT 30 MPa, '"&4252 J1 AT 50 MPa, 7EVREE T et f2 H A s
FERSE, BFEMERIRLA T RRRAS, RN # R EIMEA 4582 D3 /N TR R 8, B T 5 R

fil &5 ZE I
ELmEB
VU128 B R R A RYE T H - 3 N 2868 R 14 F SRR BIUR & 22 s A& R &
% F (2020ZHCG0028) .
SE3Hk

[11 #F RAEMRGERENE MR (E BT namg i S el vl s W0y [J]. - ESE 5, 2013(10): 2.

[21 HESEIAIT. ESEEIr AT R T IGRIS T b @ B B4R 3 e W) @R BRI 5iE fr, 2014(4):
6-10.

[B1 FEHEAW 2 @& el B JELMAW T T 456 M L] PN R E E %A #H],
2016(30): 53-55.

[4] BSR4 RET B0k FL SRR 4 0F — B8 7 IR 3 Bt ()38 A1 [EB/OL).
https://www.gov.cn/zhengce/content/2022-05/31/content_5693159.htm, 2022-05-31.

[5] AR 2 @, B 5K EECEZ. VU 4 [ 3 117 B Atk 15tk 7 15 LK) ()38 A0 [EB/OL).
https://www.gov.cn/zhengce/zhengceku/2022-07/31/content_5703690.htm, 2022-07-07.

[6] #h&d7. BB Bk 4558 ISR &0 LA Fa ], fRmxtt 5+, 2021, 11(11): 71-72.

[71 Z=5%. W FEEE 8 Gt THOR[I]. B4 5%, 2023(3): 175-177.

[8] REE, =B, MEYL B6SBRAIEH T A A TR HD]. BTHAR, 2017, 46(8): 3.

[91 FASrHE, sk, 250, 55 BN REEm U i T R[], b TR, 2017, 46(21): 5.

[10] s, MeA, LG, & WM 4568 R B BoR I AL [D]. EBEIAR, 2017, 48(10): 4.

[11] #h3CE, sR3ENE, ik, % PGS RIS G INLR G 8 R4l fe 2 FLifi L /7% CN201611257846.9 [P]. 2019-02-26.
[12] Z#ide, xEk, ZER. WESGERIRE ) E IR R O 0], ARAg g, 2006, 23(3): 79-82.

[13] E4&H, fE¥%. MO 285 B N R BIVIRA 4 K& ST 7T [0]. (EE77k, 2018(8): 2.

[14]  ZB3CHr, dfess, $AH, 55 SRE % MO T AVURAEAR & 2 TR S ] @3 TREOR 5 B, 2021(5):
2075.

DOI: 10.12677/hjce.2023.129142 1232 +ARTHRE


https://doi.org/10.12677/hjce.2023.129142
https://www.gov.cn/zhengce/content/2022-05/31/content_5693159.htm
https://www.gov.cn/zhengce/zhengceku/2022-07/31/content_5703690.htm

	城市综合管廊液压模板台车性能测试与结构优化分析
	摘  要
	关键词
	Performance Test and Structure Optimization Analysis of Hydraulic Formwork Trolley for Urban Integrated Pipe Corridor
	Abstract
	Keywords
	1. 引言
	2. 台车结构与试验方案
	2.1. 台车结构
	2.2. 试验方案

	3. 现场测试结果与分析
	3.1. 台车结构受力分析
	3.2. 内外模板受力分析
	3.3. 内外模板加强横背楞受力分析
	3.4. 外模板对拉螺栓受力分析

	4. 工程应用分析
	5. 结论
	基金项目
	参考文献

