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Abstract

Communication monopoles are generally classified into slip-joint monopoles, inner flange mono-
poles, and outer flange monopoles based on the type of connection nodes between tower sections.
Inner flange single-tube towers often suffer from inner flange node damage due to inadequate mainte-
nance. This paper proposes to reinforce the inner flange nodes of single-tube towers by pasting
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carbon fiber plates on the outside of the inner flange nodes. To verify the reinforcement effect, three
inner flange node models were made for static loading tests, including the unreinforced inner flange
node model, the inner flange node model after pasting carbon fiber plates, and the inner flange node
model after pasting steel plates. The results show that compared with adhering steel plates, adher-
ing carbon fiber plates can better work in synergy with the inner flanges and effectively enhance
the load-bearing capacity of the inner flanges in monopole.

Keywords

Monopoles, Inner Flange, Carbon Fiber Plate, Reinforcement

Copyright © 2025 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 5]

EEE TS T, PR SRANEML, RARBISE. Wasm ik, SRz ) imH
NEEAUIME R o IR 22T RO B B B T 2, B VB AR 1
HI T PR 2570 R BB T R 1T P B BB N AT 5 A, . 2016 47 3 A REVE RN 58 B BL NIk
SRR AWK, SBURE A BIR[]. PIER BAE BE E S AT N B AR U

FL R H R4 i B 25 R AR B RE T BN 7 35T - REANBROIN Bl i . AR B Rl is . RE I 2T 40 0 2 5
FOREINE S HA I TSRS ERANT fOn 55 2] -

PREZ T B AL TER BT 10 m Ay, W LR PR, AR RAEEAT i 228 BN I o PR AIE IR $2 )5
X R D RS T ] B P 9 RN D 3 R TR B K, RS N e T AR R
o R EE  HE THEE s BREF AR OO AR AR S v i ARSI )z A AR
U, IE T R R SN

MEAEOR N CAT AL 53 0 BRETAEBOIN [ AN G5 A BEATIE 7T, 2023 4 NS A2 P 5 [314 S AT BR TR Y
RO HER = Bont H BN ZEGUES (520, 13 BRI B 2T 4t = oS 3 IR IN4hie; 2024 SRR =
S5 (A1 I S AN AT BR o e A 00 M 9F 7 BY i ot B 2T A AR N 251 40228 1) 52 s 2025 4R 5K IE [5]5K F ABAQUS
A7 PR TC AR AT T B 2T A RRCIN [ A9 S AT AT R OT AL 0 A, W FC AL B 5 b L 5 vy bR DR 30T T ] 22 )
RS E I walib AU

AR HHAE S B AV 22T R AR M B 2T 4E AR AN [ 05 3, R E 1 = A A ST SR, 23l
NEE A RN AR, BB B: RGBT AN [ ik 220 s BB C R AAAR I i Py
52570 o ARSI R = AN AR AT OB EAT AR, Gl IR LU B A R B 4B B IRAIERG I
B T AR ] A I 22747 RO A R, I U 4 B B S B B C T ELORS U B 2T 4P ASCRITRS I AN 4 P13 [
ij rﬁ%c

2. MIIEHRELG I R HIE

RGN IETNBR, SMERIER 600 mm, 3£ 127 m &, 4N =B, Har T A s B ol %%
B, J22mi, @ik B RANYMNE L Sl B i, %ﬁﬁmuﬁmml,ﬁ%%J%ﬁEtsmm#
Ho5 @A 2R i g, THES/KST S B Pk 2245 R ) (O BE 250 10.0 m,  JEHIRA SR L 22 5 3Rt AH &

ik

HW@M

DOI: 10.12677/hjce.2025.149234 2169 T AT


https://doi.org/10.12677/hjce.2025.149234
http://creativecommons.org/licenses/by/4.0/

8

%OL t=8H447

|

| = ol
(SN

«©

=<

O O

[a>) (@)

< 2

/N

5’5 (@)

3 =

A =

—

= —

(@)

O (@»)

(o) O

= -

(e @)

>< ([@a»)

O O

(@) <+

= =

=

Figure 1. Elevation of test monopole
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Table 1. Parameters of flanges

=1 EZEH
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F1 760 680 600 16 M16 16 10.9 %
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F3 760 680 600 16 M16 16 10.9 %%
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Figure 2. Replace section A
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Figure 3. Replace section B
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Figure 4. Replace section C
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Figure 5. Senser placement
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Figure 6. Strain gauge placement
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Figure 7. Maximum pulling force of bolt
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Figure 8. Load-strain curve of replace section C
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Figure 9. Load-strain curve of replace section B
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