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Tab. 1 Pulse-like ground motions in the study
hacs HuRe E0) [ERIEEE 21 PGV/(cm - s ")
1 Duzce, Turkey 1999 Bolu 7.1 23.5
2 San Fernando 1971 Pacoima Dam 6.6 59.2
3 Imperial Valley — 06 1979 El Centro 6.5 16.9
4 Mammoth Lakes — 06 1980 Long Valley Dam 5.9 12. 1
5 Irpinia, Ttaly —02 1980 Bagnoli Irpinio 6.2 2.9
6 Taiwan SMARTL (40) 1986 SMART1 C00 6.3 4.1
7 Taiwan SMARTL (40) 1986 SMART! 107 6.3 3.7
8 N. Palm Springs 1986 Whitewater 6.1 16.3
9 Whittier Narrows — 01 1987 Downey-Birchdale 6.0 4.7
10 Whittier Narrows — 01 1987 LB-Orange Ave 6.0 3.4
11 Loma Prieta 1989 APEEL 2 6.9 9.7
12 Loma Prieta 1989 Alameda Naval Air 6.9 4.9
13 Loma Prieta 1989 Gilroy 6.9 13.9
14 Loma Prieta 1989 LGPC 6.9 55.9
15 Loma Prieta 1989 Oakland-Title & Trust 6.9 6.6
16 Loma Prieta 1989 Palo Alto-SLAC Lab 6.9 10.3
17 Loma Prieta 1989 Saratoga-Aloha Ave 6.9 28.0
18 Loma Prieta 1989 So. San Francisco, Sierra Pt. 6.9 4.1
19 Loma Prieta 1989 Sunnyvale-Colton Ave. 6.9 8.9
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20 Loma Prieta 1989 Treasure Island 6.9 1.3
21 Erzican, Turkey 1992 Erzincan 6.7 16. 4
22 Landers 1992 Lucerne 7.3 41.1
23 Landers 1992 Yermo Fire Station 7.3 12.9
24 Northridge — 01 1994 Beverly Hills 6.7 9.7
25 Northridge — 01 1994 Canyon Country 6.7 18.5
26 Northridge — 01 1994 Castaic 6.7 12.2
27 Northridge — 01 1994 LA-Saturn St 6.7 7.5
28 Northridge - 01 1994 LA-Sepulveda VA Hospital 6.7 24.9
29 Northridge - 01 1994 Los Angeles 6.7 6.4
30 Northridge - 01 1994 LA Dam 6.7 20.4
31 Northridge - 01 1994 Newhall 6.7 28.6
32 Northridge - 01 1994 Pacoima Dam 6.7 14.2
33 Northridge — 01 1994 Pardee-SCE 6.7 11. 1
34 Northridge — 01 1994 Sun Valley-Roscoe Blvd 6.7 12. 1
35 Northridge — 01 1994 Converter Sta 6.7 26. 1
36 Northridge — 01 1994 Converter Sta East 6.7 26.7
37 Kobe, Japan 1995 KIMA 6.9 40.3
38 Kobe, Japan 1995 Shin-Osaka 6.9 61.5
39 Kobe, Japan 1995 Takarazuka 6.9 34.8
40 Kobe, Japan 1995 Takatori 6.9 16.3
41 Kocaeli, Turkey 1999 Arcelik 7.5 79.9
42 Kocaeli, Turkey 1999 Sakarya 7.5 41.9
43 Kocaeli, Turkey 1999 Yarimca 7.5 30. 8
44 Chi - Chi, Taiwan 1999 CHYO006 7.6 21.9
45 Chi - Chi, Taiwan 1999 CHY028 7.6 31.0
46 Chi - Chi, Taiwan 1999 CHY029 7.6 17.9
47 Chi - Chi, Taiwan 1999 CHYO080 7.6 40.9
48 Chi - Chi, Taiwan 1999 CHY101 7.6 27. 1
49 Chi - Chi, Taiwan 1999 TCU067 7.6 49. 8
50 Chi - Chi, Taiwan 1999 TCU136 7.6 33.3
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Tab.2 Parameters of the ground motion in this study
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Fig.2 The finite element model of the monopole

communication tower
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Tab. 3  Material mechanical parameters of section steel

i BRI B/
g O mm ks

MPa a (kg-m™?)
Q345 345 1.37 206 0.3 7 850
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ML ARSI, 5245 20 P 7KF 7 1) 2 [
BRI SER S, RS 3 B L HCF400 — A1 U fi s i
1L, SREESAR 100 Hz, SHMREE R 3 BobdE,
BEBAERAE 1 min, ISR T B0 5 i st
e 3b pios, A3 dBdE, B—ARE A hE



552 4 e

PRk AT £ B K o B MR Bl 58k S T 5

295

IR E PR T [ IR sh B, S = AN
e RS EE 38 A ST AR A B AR i 2
3¢ 7R, AR AR I 3 RN 5 — B 0 = ) B A 4 5k
R, A5 [ S5 46 RN A PR T AR R AR SR A DL 3k 4
BT =BRSS5 A2 505000 33.4% | 33.4% Fil
25.5% ( H 4R HR 455K 0.765 Hz, 0.765 Hz Al
3.698 Hz), &30 92.3% , IRBIBEMIE 4 Fros,
A FR AR B R 5 AR 45 g A TR I i 25 (H AE 10%

0.30

F4 BEBRFEERRESHSERTER SR
Tab. 4  Comparison of natural vibration characteristics
between prototype and finite element model of the

monopole communication power

XiPOE FI R 5/ Hz SEA SR T, /5
JEIIZERY 0. 69 1.45
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Tab.5 Dynamic responses of the monopole communication tower

F5 TDR (%)  AAF J¥%2  TDR (%)  AAF
1 1.00 5.63 26 2.83 4.46
2 1.03 4.48 27 1.43 3.27
3 2.17 7. 04 28 0.33 3.41
4 1.57 5.79 29 2.67 4.10
5 0.53 3.08 30 2.83 3.12
6 0.47 2.56 31 1.33 4.58
7 1.53 1.97 32 1.00 4.42
8 0.90 3.27 33 0.67 3.31
9 2.00 4. 80 34 1.97 2.90
10 0.53 2.63 35 1.30 2.81
11 3.93 3.84 36 0.90 3.93
12 3.90 3.79 37 0.77 2.70
13 2.17 4.66 38 5.30 7.41
14 1.20 2.42 39 1.93 2.81
15 0.57 4.80 40 0.90 3.65
16 2.57 4.93 41 1.67 6.97
17 2.30 4.61 42 1.43 5.04
18 1.10 3.39 43 0.77 5.01
19 0.77 2.33 44 0. 70 2.87
20 2.23 6. 11 45 2.23 5.03
21 0.73 2.67 46 0.83 3.32
22 1.40 4.19 47 1.77 6.25
23 1.13 4.73 48 0.37 3.77
24 0.43 2.50 49 1.93 6.30
25 3.90 4.97 50 2.10 8.16

4 HhEREh SR SEVE A

4.1 BRESH

IM S A RO 35 18— b 7= 2l 5k 2 2
T, TARRE T R S8y B A X BN, TER
BRI R T, TG T R AR P
(EDP | IM) , Ff H AT — & B BE Wl 0 53 B i 5 1) 5%
SRR A )RR ST AL M AR B 5R
& SH AT R 2 S bR o 22 BRI, A
RUCVE 2 PR A 1 — A IM S % O 1 F8
(Hossein et al, 2015),

TRRGS M b 5% W N 46 AR 5 0 RE Bl ok B 2 ) T

U 2 X 8o & (kR R #E S8, 2020; Baker,
2006), FTmH:

In(EDP) =In(a) +bln(IM,) (1)

X (1) R TR RIER W] R A N o
JEHXARAG A n AN (IM,, EDP,) #EATIR1H 43
Mr, PEMIFRTE In(IM,) F In( EDP) HYZ5 [m )
4, TR RN BbR 22

Y [In(EDP) - In(a - IM}) ]?
n-2

Blnwumm@): (2)

XFFAR R Rl IM, ZHORUE, A X E0hR ik 22
ﬁm(EDPllM,)ﬂi/J\, D) T 255 ) b 72 ) 7 ) HRCPE
AN, RUNZ IM, ZHA G, B2 A 2
fik (Baker, 2006)

Sk pk rh B R S AE R, A DL =
IR AR B B oM IM S E O 2548 3y g v 17
(TDR F1AAF) X o B 45 1A X Hib o 22 Biacsoringy W0
K5 o, Al LU 458

(1) AAF 5cHXTEbR 22255 0 0. 31 ~0. 51,
YIMEN 0.39, W0 TDR ZAFXHEObR i 2245 8 2 0. 26
~0.65, HMH N 0.49, FJRIA [ 52 ) i B2 2 4K
Xof L 25 A X6 50b U 22 B HE TDR 2% A9 % Hibs o 22
BRI/

(2) WARERI R, XFT TDR M AAF
KUt RS R S BORI S 2 8000 45 1 X 5iobm
2et/)y, BITERTSCEE BN 4 26 IM 40, X T
RELCRAE I, IR 2 BORUI 1 2 B0 L 15 I 2 5L
FREH S AR,

(3) WEEA AT RE ) S R b IM 2 e Ay
BUNTHT 3 DSBS S, (T,) . EPA F PGA,

4.2 FEHMESH

T MR A B — A IM S H00 ST ) 2 A
br, ERBT IM 2B S5HRNEESHE (RR
M) ZIRIBFOCH:, EGHE L E— D50 IM
SR %S WG RSB E ML (Hos-
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Study on Intensity Parameters of the Monopole Communication Tower
Subjected to the Pulse-like Ground Motion

LI Bo', LI Xiaofei', WANG Zhijiang®
(1. School of Architecture Engineering, Binzhou University, Binzhou 256600, Shandong, China)
(2. Shandong Binzhou Urban Construction Group Co. Ltd. , Binzhou 256600, Shandong, China)

Abstract

The monopole communication tower is one of the main forms of the mobile communication tower. In this study,
a typical 30-meter high monopole communication tower was taken as an example, and 50 pieces of near-fault,
pulse-like ground motions were selected from the PEER Ground Motion Data Center to form a pulse-like ground mo-
tion set. A total of 14 ground motion parameters including amplitude parameters, spectrum parameters, duration
parameters and energy parameters were selected for comparative analysis. The optimal ground motion intensity pa-
rameters of the monopole communication tower by the action of the pulse-like ground motion were selected in view of
the effectiveness and sufficiency of the parameters. The results show that on the premise of effectiveness and suffi-
ciency, for the monopole communication tower, the optimal intensity parameters are the spectral acceleration
S,(T,) corresponding to the basic period of the tower and the effective peak acceleration EPA.

Keywords: monopole communication tower; pulse-like ground motion; intensity parameters; effectiveness;

sufficiency



