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Tém tat:
Du thao TCVN 2737-2020 hién chua
ap dung nén khi thiét ké thap vién
thong xac dinh tai trong gié |én thap
vién théng tuong d6i phic tap dac biét
la tai trong gié lén Anten. Phan tinh
tai va tdi trong gi6 xac dinh theo TCVN
2737:1995 con chua day da, dac biét
con chua c6 phan xac dinh tai trong
gié Ién Anten. Vi vay khi thiét ké nguoi
thiét ké tot thudng la ngudi cé nhiéu
kinh nghiém. Bai bao nay trinh bay
cach tinh toan két cau cét Anten ngoai
thuc té.
Tir khéa: Anten, Tinh todn két cdu cét
Anten.

TAP CHi KHOA HOC & CONG NGHE - TRUGUNG BAI HOC XAY DUNG MIEN TAY

Journal of Science Technology & Engineering  Mien Tay Construction University

Ngay nhan bai: 17/05/2023
Ngay gUi phan bién: 06/06/2023
Ngay chap nhan dang: 16/06/2023

Abstract:
The draft TCVN 2737-2020 has not
yet been applied, so when designing a
telecommunication tower, determining the
wind load on the telecommunication tower
is relatively complicated, especially the wind
load on the Antenna. The part of static load
and wind load determined according to
TCVN 2737:1995 is still incomplete, especially
thereis no part to determine wind load on the
Antenna.So,whendesigningagooddesigner
is usually someone with a lot of experience.
This paper presents how to calculate the
actual antenna column structure.
Keywords: Antenna, Calculation of
antenna column structure.
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1. Phuong an thiét ké
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Hinh 1. Ban vé thiét ké minh hoa [1].

2.Yéu cau cdng viéc

Tinh toan, kiém tra lai su lam viéc cta
than thap Ung véi cac diéu kién tai trong

gié sau [2, 3].

Vung ap luc gio: I-A; W, = 55 kG/m? dé

kiém tra Uing suat va chuyén vi cta thap

Dang dia hinh: A

Tuéi tho cong trinh: 50 nam
2.1.Théng tin chung vé cét

2.1.1.Thong tin cot

Bang 1. Thong tin chung vé cot [1, 2, 3].

Tén cot H80-TAMGIAC-W1-9Block
Loai cot Day co

Vi tri dat cot Mat dat

Vung gié I-A

Ap luc gi6 thiét ké |55 kG/m?

Tiét dién ngang 800 Tam giac

than cot

Chiéu cao cot 81 m=27x3m

Thanh ch Thép 6ng D76x5

Thanh giang Thép tron tiét dién D18 mm
Pudng kinh D13.5 mm

Day co
budng kinh D13.5 mm

/ ) )
‘mm Cmm ma - 800

e

Hinh 2. Quan niém va so dé tinh [1, 4].

2.1.2.Vatliéu
Bang 2. Vat liéu
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Caukién | Tiéu chuan Lo,al Thong s6 vat liéu
thép

Thanh TCVN CT38 f= |y E=

chu 5709:1993 2300 2100000
150

TPLanh TCVN CT38 f= E=
gidng 5709:1993 2300 2100000

Day co _
D12 Ptk = 7500

Day co _

D135 Ptk = 8500
2.1.3.Day co

Cot c6 10 tang day co nhu hinh 2.
2.2. Thiét bi trén cot

2.2.1. Anten
Bang 3. Anten
Kich thudc (m) |USQ'C:19 Khéi
STT| Anten lugng
. (kG)
Dai | Réng B‘é
day
1 |RF2G-1 260 | 0.26 | 0.12 25.0
2 |RF2G-2 | 260 0.26 | 0.12 25.0
3 |RF2G-3 | 260 | 0.26 | 0.12 25.0
4 |RF2G-4 [ 260]| 0.26 | 0.12 25.0
5 |RF2G-5 |2.60 | 0.26 | 0.12 25.0
6 [RF2G-6 | 260 | 0.26 | 0.12 25.0
7 | MW1 1.20 70.0
8 |MW2 1.20 70.0
9 [MW3 0.60 30.0
10 | MW4 0.60 30.0
1 | MW5 0.30 20.0
12 [MW6 0.30 20.0

112

2.2.2. Day fido
Bang 4. Fido
budng p
STT|  kinh 50 | Khoiluong | iy
luong (kG/m)
(mm)
1 222 12 0.59
2 12.7 12 0.2

2.3. Tai trong, truéng hop tai trong
va té hop tai trong

2.3.1.Tai trong

Cot anten duoc tinh toadn véi cac tai
trong tac dung nhu: tai trong ban than,
tai gié va cap day co [2].

2.3.2. Phuong phap xac dinh tai
trong gio Ién thap thép

Thanh phan tinh cta tai trong gié
[2].

a. Gid tri tiéu chudn thanh phdn tinh cda
tdi trong gié, W

Gia tri tiéu chuan thanh phan tinh cua
tai trong gido W tai dé cao Z so véi moc
chuan dugc tinh theo céng thic sau:

W =Wo *k*c, (daN/m?) (1.1)

Trong dé:

Wo: Ap luc gi6 tiéu chudn (don vi trong
cobng thic nay la daN/m?, 1y theo bang 4
cla tiéu chuan)

k: Hé s6 d6 cao tinh dén su thay déi clia
ap luc gié theo d6 cao: (Phu thuéc vao dé
cao va dang dia hinh, lay theo bang 5 clia
tiéu chuan)

c,: Hé s6 khi dong (lay theo so do 40,
bang 6 cua tiéu chuan)

b. Hé s6 khidong, C

DSi v6i két cdu thap thép, hé sé khi
dong c, dugc tinh nhu sau:
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¢, =c *(1+n)*k (1.2)

Trong do:

c =(Zc, *Ai)/A (1.3)

c,, : Hé s6 khi dong clia cau kién thu |
(Idy theo so d6 37, bang 6 clia tiéu chuan)

Ai: Dién tich hinh chiéu cta cau kién
thi i lén mat phang don gié (m?)

A: Dién tich hinh bao ngoai clia mat
doén gié (m?)

n, k,: Hé s6 (lan luot lay theo so d6 38
va 40, bang 6 cla tiéu chuan)

Thanh phan déng caa tai trong gié

- Gi6 dong dugc tinh theo TCVN
2737:1995. Cac cong trinh hoac bd phan
két cau c6 tan s6 dao dong riéng co ban
thi s théa man bat dang thuc: f, > f_ thi
can phai tinh toan gia tri tiéu chuén cua
ap luc gié lén phan tha j cda céng trinh
theo cong thuc sau:

Trong do:

ka:W*C*v(daN/mz) (1.4)

W: Gid tri tiéu chuan thanh phan tinh
cla tai Trong gid

C: Hé s6 ap luc cua tai trong gié (phu
thudc vao do cao va dang dia hinh)

v: Hé s6 tuong quan khéng gian Ap luc
dong cua tai Trong gio (lay theo bang 10
cla tiéu chuan)

- D6i véGi cac cong trinh hodc bd phan
két cau co6 tan sé dao dong riéng co ban
thi s thda man bat dang thuc:

f <f <f_, thican phaitinhtoanthanh
phan dong cla tai trong gié véi s dang
dao déng dau tién. Theo do gia tri tiéu
chudn thanh phan dong cla tai trong gi6é
Wp & d6 cao z dugc tinh nhu sau:

Wp:m*E*Lp*y(daN/mz) (1.5)

Trong dé:

m: Trong lugng ctia doan dang xét (kG)

y: Chuyén vi cla doan cét dang xét
tuong Ung véi dang dao dong riéng can
tinh (m)

: Hé s6 xac dinh bang cach chia cot
thanh r doan, trong pham vi méi phan tai
trong gi6 khong doi.

Hé s6 nay dugc xac dinh nhu sau:

Y=(Zy * ka) / (Zyk2 *M)

Trong dé:

M. : Khéi lugng clia doan thit k ctia cot

Y, Chuyén vi cia doan cot thi k dang
xét tuong Ung vGi dang dao dong riéng
can tinh

& Hé s6 dong luc

Hé s6 dong luc phu thudc vao thong
sO £ va d6 giam loga clia dao déng. Théng
s6 € xac dinh nhu sau:

€=(y*Wo)** /(940 * f1)

Trong dé:

y: Hé s6 d6 tin cay, layy=1.2

W,: Ap luc gi6 tiéu chuan (don vi trong
cong thuc nay la N/m?)

f1: Tan s6 dao dong riéng tha nhat cla
cong trinh (s)

2.4. Cac truong hop tai trong

Bang 5.T6 hop tai trong

(1.6)

(1.7)

Ten Dic diém Ghi chu
COMBO 1.25 DEAD + CABTEN
COMB1 COMBO +v1/£_\|/3v1'l'-D1 +1.0 A&::fl?éo
COMB2 COMBO +V1/£_\IIJV;I'-D2 +1.0 A&::tcf;o
COMB3 COMBO +v:/£.\|/3V;-D3 +1.0 A&::ffelo
S6 05 N&m 2023 113
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C6 4 trudng hop té hgp tai trong can
cUr theo tiéu chuan [2].

2.6.3. Phan luc chan cot
Bang 9: Phan luc chan cot

2.5. Phan mém phan tich két cau _ E|E|E
N A n , ” o q s O V]
Phan mém phan tich két cau: Sap2000 | £|T6hop|Fx (kG)|Fy ka) | Fz(ka) | | < 2
. o ) x| > N
v15,phanmém clacomputers&structures, ===
inc... Sap2000v15 la chuong trinh st dung com1| 1873 |123.33|1162275| 0 | 0 | 0
phuong phap phan ti hiru han dé phan
tich va thiét ké két cau, Sap2000 dugc COMB2| 22.86 | 203331029067 | 0 | 0 | O
dung tinh toan chuyén vi, phan luc géiva |!
noi luc trong cac thanh clia cot. COMB3| 24.57 | 153.26 | 943675 [ 0 | 0 | O
2.6. Két qua tinh toan
N ) COMBO| 6.08 | 54 |780483 |0 | 0|0
2.6.1. Gia tri cho phép
Bang 6: Gia tri cho phép COMB1|-109.9 | -41.18 [ 11501.53| 0 | 0 | 0
Tén hGia Hi, Cau kién th,i
chophep chd COMB2(-202.68| -87.24 [ 12024.12| 0 | 0 | ©
H: 2
o H/100 = .. | chieu COMB3| -134.4 | -52.32 | 947256 [ 0 | 0 | O
Chuyén vi ngang Dinh cot
0.81Tm cao
cot
comBo| -7 | 262 | 780072 |0 | 0|0
Ung suat/ung xuat Thanh chu,
. 100%
cho phép thanh giang COMB1| 98.11 |-76.88 [1369163| 0 | 0 | O
Luc kéo dit day co | 8500kG | Choday co COMB2(175.92 |-137.74| 108384 | 0 | 0 | O
2 g > 3
?'6’2' BanAg,ket qlf,a X COMB3|108.32|-75.16 | 847748 | 0 | 0 | O
Bang 7:Ti |é Ung suat trong thanh trén
Uing suat cho phép comBo| 142 | -733 | 779901 |0 | 0 | 0
. Gia trilén Gia tri cho | BPanh
Cau kién v ; .
nhat phép gia o
3. Kétluan
Thanhcha | 58.55% 100% | DAT 1) Ung suat trong thanh chd ndm trong
gidi han cho phép.
Thanh . v .y
giang 119.78% 100% | DAT 2) Ung suat trong thanh giang trong
Bang 8: Luc kéo dat day co gid¢i han cho phép, cot du kha nang chiu
Caukien | Gidtrilon nhat | Gatricho | Banh e . : \
~ : phép gia 3) Chuyén vi ngang tai dinh c6t ndm
trong gidi han cho phép.
Day co 2713kG6 8500kG | BAT 4) Luc kéo dut day co nho hon luc kéo
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