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Tab.1 Comparison of pipe material parameters, consumables and economic performance of different sections

P A% *ﬁﬁfﬁzﬁﬂ/ ?KE_/I Eﬂﬂﬁlfﬁ‘iﬁ‘fﬁ *ﬁ%ﬁijﬁ/ i?iékfﬁﬂa‘ AT/ 1 FRIFEHL/ @}ufﬁﬁzfﬁ
mm (kgm™)  PEH/mm’ JFt-£7) [fi)/min e B ot
SLRE 3361.0 5.13 15.80 20 15.0 252 410 8220
RAHWP 89 23489 3.59 11.02 11 9.3 255 390 7 645
AAHWP 89 2 348.0 3.58 11.03 12 9.3 265 400 7 665
CAHWP 205 23544 3.60 11.05 13 9.3 265 400 7 665
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Tab. 2 Pipe material parameters
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Tab.3 Comparison of physical and external load properties of pipes of four section types

AT kg 3% AT fr /N 30% AL A /N PRI (KN-m ) 3% AT AR AE/107

SIRERE 1.54 1018.22 4041.51 8.20 2756
AAHWP 1.08 924.18 3448.83 7.45 3252
RAHWP 1.08 910.11 3 406.66 7.34 3621
CAHWP 1.08 971.22 3565.17 7.83 3246
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Fig. 5 Curves of hoop strain—internal pressure
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Mechanical Properties and Structural Optimization Analysis of PVC Axial Hollow-wall Pipe for Drainage
TANG Pengfeil JHU Shaoweiz*,LIU Guoan' L YE Yuxiaoz,PAN Fuqu3 LHOU Zhaoguang3

(1.School of Civil Engineering and Architecture, Guangxi University, Nanning 530004, China;
2.Yellow River Laboratory, Zhengzhou University, Zhengzhou 450001, China;
3.Dongxin Plastic Technology Company Limited, Liaocheng 252000, China)

Abstract: Axial hollow-wall pipe has many advantages, such as material saving, lightweight and easy construction, and low cost. Innovating its
structure enhances these advantages. Based on external pressure, internal pressure, impact resistance, and buried ground model test and simula-
tion analysis, the basic mechanical properties of arch-hole axial hollow-wall PVC pipe are analyzed. Then, through finite element analysis, a com-
parative study is conducted on structural wall pipes with different hole shapes and solid-wall pipes, and the influence mechanism of structural
wall hole shapes is examined. Finally, the influence of pipe wall layout on pipeline stiffness and strength performance is assessed. The results
show that with increasing deformation, the ratio of the external pressure-bearing capacity of solid-wall pipe to structural wall pipe increases
gradually, indicating that the stiffness of the structural wall pipe deteriorates rapidly. The mechanical properties under external pressure, internal
pressure, impact resistance, and buried ground conditions all demonstrate that the hole shape effect follows the order: circular hole > arch hole >
rectangular hole. The cross-sectional moment of inertia of the hollow-wall pipe with circular holes is relatively large, and its deformation resis-
tance is the highest among hollow-wall pipes. The deviation of the hole center toward the inner wall improves the ring stiffness. Due to the spe-
cific stress form of axial hollow-wall pipes, the arc length of the hole angle in the circular hole hollow-wall pipe increases the effective wall thick-
ness and reduces stress concentration, resulting in relatively lower stress under load. The circular hole structure should be preferred for axial
hollow-wall structures, and selecting the number of holes and eccentricity of hole centers based on different dominant working conditions can fur-
ther enhance structural performance. This study provides technical support for the structural design of hollow structural wall pipes, uses the ad-
vantages of structural wall pipes, and expands the variety of drainage pipes.

Key words: axial hollow-wall pipe; PVC; mechanical properties; pipe wall layout; structure optimization
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