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Tém tit — Thap thép dang gian c6 vai trd quan trong trong hé thong truyén tai dién cao thé nho dic
tinh nhe, hi¢u qua va thi cong nhanh. Tuy nhién, v&i hinh hoc thanh manh va chiu tac dong cuia tai ngang
—doc, chiing dé xdy ra hién tuong mét 6n dinh, dic biét dudi didu kién moi truong khic nghiét nhu gio
manh, tai trong day dan mét can bang. Nghién ctru ndy sir dung phuong phap phan tir hiru han (FEM)
bang phin mém ANSYS dé phan tich bét 6n dinh thap thép. Hai mé hinh - gom mdt thap thep quoc té va
mdt doan thap cao 23 m theo thiét ke Viét Nam, dugc mé phong dudi t6 hop tai trong tinh gom trong
lwong ban than, tai gié va tai trong mét can bang. Phan tich tuyén tinh va phi tuyén déu dwoc thyc hién
nham xéc dinh cac khu vuc dé& xay ra mat on dinh cuc bo hoic tong thé. Két qua cho thdy g suat va
chuyen vi 16n tap trung tai cac vi tri chiu tai khong ddi ximg, 1am tang riii ro bién dang déo va sup do. Tu
do, dé xuat cac giai phap nhu gia cudng thanh chiu lyc chinh, sir dung thép cuong d6 cao va t6i uu hé
gidng, nham nang cao do on dinh cuia két ciu, gop phan thiét 1ap co s¢ cho thiét ké thap truyén tai bén
vitng.

Tir khéa — Bét 6n dinh két ciu, két cAu thép dang thép, tai trong gi6, phan tich phi tuyén.

Abstract — Truss steel towers play an important role in high-voltage power transmission systems due
to their lightweight, efficiency, and rapid construction. However, with slender geometry and being
subjected to both horizontal and vertical loads, these structures are prone to instability, especially under
harsh environmental conditions such as strong winds and unbalanced conductor tensions. This study
employs the Finite Element Method (FEM) using ANSYS software to analyze the instability of steel
towers. Two models, including an international steel tower and a 23-meter-high tower segment designed
according to Vietnamese standards, are simulated under a combination of static loads, including self-
weight, wind load, and unbalanced loading. Both linear and nonlinear buckling analyses are conducted
to identify areas susceptible to local or global instability. The results show that large stress and
displacement are concentrated in regions subjected to asymmetric loading, increasing the risk of plastic
deformation and collapse. Based on these findings, the study proposes solutions such as strengthening
the main load-bearing members, using high-strength steel, and optimizing the bracing system to improve
structural stability, thereby contributing to a foundation for sustainable transmission tower design.

Keywords — Structural instability, tower-type steel structures, wind loads, nonlinear analysis.
1. Giéi thiéu gia khéc, da ghi nhan khong it sy cd sap d6 hodc
hu hong nghi€m trong lién quan dén két cau thap
thép cao, gy t6n that 16n vé kinh té, gian doan hé
thong truyén tai va anh huong dén an toan cong
ddng [3]. Nguyén nhan phd bién 1a do thiét ké chua
tinh dén déy du cac td hop tai trong bat loi hodc
khong dénh gia ding mic do nguy hiém cia hién
tuong bét 6n dinh két cdu [4-6].

Thap thép dang gian 1a mot trong nhirng dang
két cau duoc tmg dung rong rai trong linh vuc
truyén tai dién, vién thong va phat song truyén
hinh nho vao cac wu diém vuot tréi nhu trong
lugng nhe, kha nang thi cong nhanh chéng va hi¢u
qué str dung vat lidu cao. Két cau dang gian véi hé
thanh chiu luyc gitip phan bo néi luc hop 1y, dong

thoi giam thiéu khdi luong két cAu va ap luc 1én
moéng cong trinh. Tuy nhién, dic diém hinh hoc
thanh manh khién cac thap nay dé bi anh huong
béi hién tugng mét 6n dinh tong thé va cuc bd. An
toan cua hé thong dién anh huong tryc tiép dén
hoat dong san xuét, xay du'ng ctia qudc gia ciing
nhu trat tu sinh hoat cia nguoi dan [1, 2].

Trong thuc té, tai Viét Nam ciing nhu nhiéu quéc
https://doi.org/10.63783/d1a.2026.014

Trude thuc trang d6, nghién ctru nay duogc
thyc hién nhim déanh gid img xir bt 6n dinh cua
két cau thap truyén tai bang phuong phap phan tir
hiru han (FEM), thong qua md phong so bang phan
mém ANSYS. Hai méd hinh tiéu biéu duoc lua
chon: (1) md hinh thap thép dang gian theo tiéu
chuin quéc té va (2) doan tru thap cao 23m theo
thiét ké phé) bién tai Viét Nam. Cac md hinh duoc
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phan tich dudi tac dung cua t6 hop tai trong tinh,
bao gom Trong lugng ban thén, tai trong gi6 va
luc mat cén bang trong qua trinh van hanh. Nghién
ctru tién hanh ca phan tich mét on dinh tuyén tinh
(theo gia tri riéng) va phi tuyén (bao gom bién
dang 16n va vt liéu déo), nhiam xac dinh chinh xac
cac khu vuc nguy hiém, kha ning xay ra ing suit
cuc bo va bién dang qua muc. Trén co so két qua
mo phong, cac giai phap thiét ké duoc dé& xuat
nham nang cao kha niang chdng chiu va 6n dinh
tong thé cua két cau thap, gop phan dam bao an
toan van hanh va kéo dai tudi tho cong trinh.

2. Co s& 1y thuyét va mé hinh tinh toin
2.1. Hién twong bit 6n dinh va tdi trong

Buckling 14 hién tugng mét 6n dinh cta két
cau, trong do cau trac bi bién dang ngang nhanh

chong. Nguyén nhan chinh 1a mat d6 cimg dot ngot.

Thuong xay ra khi chiu tai nén (vi du: lon soda bi
bop méo), nhung ciing ¢ thé xay ra khi chiu tai
kéo (vi du: duong ray bi udn cong do nhiét).
Buckling khong bi anh hudng bdi hi¢u ung quan
tinh nhu trong phén tich dong luc hoc. Qua trinh
nay lién quan dén sy chuyén dbi nhanh chéng tir

nang lugng bén trong ciia hé théng sang dong nang.
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Hinh 1. Mit 6n dinh tai mgt ct dudi tdi téi han

Déi véi tai gio, gia tri tiéu chuan thanh phan
tinh cua tai trong gié & d cao Z chuén xac dinh
theo cong thirc:

W=W xkxc ()

Trong do: W, la gia tri ap luc gid léy theo ban df)
phan vung (daN/m?); k 1a hé so tinh dén sy thay d6i
cua ap luc gid theo d0 cao; ¢ 1a hé so khi dong.

~Tu phu luc D va phu luc E theo tiéu chuin
thi€t ke (TCVN 2737 — 1995) ve tai trong va tac
dong thi thanh pho Bao Loc nam & vi tri ving gio

s6 IA. Chi tiét dugc thé hién ¢ Hinh 2 bén dudi.
Cachésok,c la:m luot duoc tra tai Bang 5 va Bang
6 theo tiéu chuan TCVN 2737-1995.

1GL‘DD -

Hinh 2. Bin d6 phdn ving dp le gié [7]
2.2. Mo hinh tinh todn

2.2.1. Thép truyén tdi dang gian thép:

Mot mé hinh phén tir hitu han (FEM) cuia thap
truyén tai da duoc xay dung nham mo phong phan
g co hoc cua két cdu gian. Thap truyén tai bao
gdm cac dam thép co duong kinh 200mm va do
day 10mm, minh hoa & Hinh 3. Qua trinh thiét lap
md hinh FEM tan dung tinh db6i xtmg ctia két cau
va loai bo cac chi tiét khong anh huong dang ké
dén két qua md phong (vi du nhu céc dic diém bién
ctia vat liéu dam thép). Sau d6, mé hinh duoc sir
dung dé tao ra so do ba chiéu cta hé gian. Téng
chiéu cao ciia thap truyén tai 500kV 1a 100m. Cac
kich thudc tham khéo tir nghién ctru [8].

Hinh 3. Kich thuéc thap truyén tii dang gian thép [8]
Kich thuéc ludi toan cuc duogc thiét lap
khoang 2m, giup can bang giita d6 chinh xéac va
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thoi gian tinh toan. Trong phén tich phin tir hiru
han, vat lidu thép duoc gia dinh c6 tinh chat dan
hoi tuyén tinh véi tinh chit co hoc dugc dua ra
gém module dan hdi 210GPa, hé sé Poisson 0.3,
khéi lugng riéng 7,800kg/m’, gidi han chay
345MPa. Nham danh gi4 tac dong cta lyc mat can
bang dén d6 6n dinh cua thap, cac didu kién tai
trong trong Bang 1 dugc dua vao md phong, voi
lirc mat can bang thay ddi tir ON dén 25,000N. Tai
4 chan tru ctia thap duoc dit diéu kién bién ¢b dinh.
Hinh 4 thé hién m6 hinh phan tir hitu han cta thap
truyén tai dang gian thép sau khi duoc gan tai trong
mat can bang.
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Hinh 4. Diéu ki¢n bién dp dung cho thip truyén tii dang
gian thép

2.2.2. Thap truyén tai 6 Viét Nam:

Két cdu tru thap thép d& thang ba ting xa duoc
trich tir mo hinh try thap thép d& thang DT-111-22
trong giai doan thiét ké ban vé& thi cong thudc du
an duong day 110kV mdt mach Bao Loc — Bauxit
— Lam Pong. Tru thap thép d& thing ba ting xa c6
chiéu cao 22.8m, thé hién & Hinh 5. Cong trinh
trong mo phong dugc xem xét dudi hai truong hop
tai trong. Tha nhét, md hinh thap chiu tai trong luc
mat cin bang (do khong phan bd déu tai trong tir
day dan). Thir hai, mé hinh thap chiu d4nh hudng
clia tai trong gi6 — mot yéu td thuong xuyén va
quan trong trong thiét k& cac két ciu ngoai troi. Ca
hai loai tai trong nay déu c6 kha ning giy ra bién
dang 16n hodc mat 6n dinh cuc bo néu khong duoc
xét d¢én dung muc trong tinh toan thiét ké.

Thong s6 tiét dién cua cac thanh dam ciing
dugc thé hién trong Bang 2. Thap dugc thiét ké véi
cac thong s vt liéu thép nhu sau: Module dan hdi
200GPa, hé s6 Poisson 0.3, khdi luong riéng
7,800kg/m’, gi¢i han chay 248MPa.
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Hinh 5. Kich thwéc mé hinh thdp truyén tii é Viét Nam [9]

Théap s& dugc chia ludi véi kich thudce ludi
cuc bo 1a 2m. Piéu kién bién ciia mod phong la lién
két ban 18. Kich thudc ludi toan cuc duoc thiét 1ap
khoang 2m. Tai vi tri cic chan ¢t cua thap duogc
gift c6 dinh. Ddi vai diéu kién tai trong duoc chia
ra 1am hai phan phan tich: (1) thap chiu trong luc
mat cin bang, chua ké dén tai trong gio; (2) thap
chiu anh hudng cua tai trong gio.

O trudong hop 1, twong ty nhu phén tich dbi
v&i thap trong tai ligu tham khéo [8], m6 hinh thap
tmyén tai dién & Bao Loc sé chiu tai mat can béng
dé tim duoc tai t6i han ma thap c6 thé chiu duoc.
Céc gia tri luc khao sat dugc trinh bay trong Bang
3 va Hinh 6.
Ansys
2022 R

MAR 5 2025
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ELEMENTS

Hinh 6. Diéu ki¢n bién chwa ké tii gié ciia thap truyén tii
0 Viét Nam

O truong hop 2, két ciu chiu tai trong do day
dan dién va tai gid, duoc thé hién & Bang 4 va Hinh
7. Trong lugng day dan va si cach dién (P)), tac
dong theo phuong thang dimg xudng tai bén canh
cua thap, theo phuong y. Luc gio6 tac dong 1é€n day
dan (P), tac dong ngang lén thap, theo phuong z.
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Luc cing day dan (P3), tac dong ngang tai cac bén
canh cua thap, tao mé men xoan (theo phuong z).
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Hinh 7. Diéu kign bién c6 chiva tdi gié ciia thdp truyén tii
¢ Viét Nam

3. Két qua sb
3.1. Thdp truyén tii dang gian thép

Hinh 8 va Hinh 9 l4n luot biéu dién sy phan
b6 chuyén vi clia thap truyén tai khi chiu tac dong
cta lyc mat can béng 10,000 N theo tai liéu tham
khao [8] va theo phan tich bang ANSYS APDL.

Két qua cho thay chuyén vi 16n nhat xuét hién
tai cac nut chiu tai. Ngoai ra, phﬁn phia dudi tai
cho thiy chuyén vi c6 xung hudng ting dan khi
chiéu cao ting.

U, Magnitude
+2.437e400
+2.234e400
+2.031e+00
+1.828e+00
+1.625e+00
+1.422e+00
+1.219e400
+1.016e400
+8.124e-01
+6.093e-01
+4.062e-01
+2.031e-01
+0.000e+400

Hinh 8. Két qud chuyén vi tong ciia thép truyén tai dang
gian thép [8]

TAP CHI KINH TE - CONG NGHIEP

1.89594

Hinh 9. Phin bé chuyén vi thap truyén tii dang gian thép

S, Mises

Angle = -90.0000, (1-fraction = 0.000000, 2-fraction = -1,000000)

(Avg: 75%)
+2.282e+08
+2.092e+08
+1.902e+08
+1.712e+08
+1.521e+408
+1.331e+08
+1.141e+08
+9.509e+07
+7.607e+07
+5.705e+07
+3.804e+07
+1.902e+07
+2.324e-23

Hinh 10. Ung suit ciia thdp truyén tii dang gidn thép [8]

Ansys
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Hinh 11. Phén bé vrng sudt thp truyén tii dang gian thép

Phan bd (g suét ctia thap truyén tai dién khi
chiu tac dong cuia luc mAt can béng 10,000 N theo
tai liéu tham khao [8] va theo phéan tich bang
ANSYS APDL dugc thé hién lan lugt trong Hinh
10 va Hinh 11. Khac so véi chuyén vi, ung suét
cao nhat trong ong thép tap trung gan phan chan
thap. Pong thoi, phan bd tng suat giam dan khi
khoang cach dén mat dét tang lén.

]
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3.2. Thdp truyén tdi ¢ Vi¢t Nam

3.2.1. Truong hop chiu tdi trong mat cén
bang, chua ké den tdi trong gio:

Hinh 12 minh hoa sy phan bd chuyén vi cua
thap truyén tai dudi tac dong cia luc mat can bang
5,650N. Két qua phan tich cho thdy chuyén vi 16n
nhét xay ra tai cac nut chiu tai. Bén canh do, co thé
nhan thdy rang chuyén vi c6 xu hudng ting dan
theo chiéu cao cua thap.

Ansys
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Hinh 12. Két qud chuyén vi tong clia thdp‘truye"‘n tdi ¢ Viét
Nam khi chiu tdi mat cin bang

4 55.138€ 110.263 1€5.388 22

76 82.7008 137.825 192.95 248.074

Hinh 13. Két qua ing sudt ciia thdp trtgye‘n tdi ¢ Vi¢t Nam
khi chiu tai mat can bang

Phén b tng suét cta thap truyén tai dién khi

chiu tac dong cua luc mét can béng 5,650N duoc

thé hién trong Hinh 13 va cho thay tng suit cao

nhét ctia thap Viét Nam tap trung gan phan chiu tai.

3.2.2. Thap chiu tdi trong gio:

Su phan bb chuyén vi va tng suit ciia thap
truyén tai khi chiu anh hudng cta tai gioé dugc thé
hién ¢ Hinh 14 va Hinh 15.

Két qua phan tich cho thiy chuyén vi 16n nhat
tap trung tai cac nit chiu tai cing day, cu thé 1a &
vi tri canh dudi cua thap. Ung suét 16n nhét tap
trung chu yéu & khu vuc chiu tai cing ddy dan
(canh phia dudi cta thap).
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Hinh 14. Két qué chuyén vi téng ciia thip truyén tii 6 Vigt
Nam khi c6 dnh hwong tdi gio
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Hinh 15. Két qud trng sudt ciia thdp truyén tii ¢ Viét Nam
khi c6 danh hwéng tii gio
3.3. Phén tich két qud tinh todn

3.3.1. Quan hé bién dang va irng sudt cuc
dai theo lyc mat can bang cua thap truyén
tdi dang gian thep:

Dé danh gia anh hudng cta lyc mat cin bang
dén d6 6n dinh cua thap truyén tai, mé hinh FEM
da duoc st dung dé tinh todn chuyén vi 16n nhat
dudi cac mirc tai trong tap trung khac nhau (duogc
trinh bay trong Bang 1). Sau dé két qua dugc so
sanh v6i tai liéu [8]. Su bién ddi cuia chuyén vi 16n
nhat dugc thé hién trong Hinh 16.

7

&

@

N

—s—ABAQUS[17]
—o— ANSYS APDL

Chuyén vi cyc dai (m)
w

~

-

o

o

5000 10000 15000
Lwre mt can bang (N)

20000 25000 30000

Hinh 16. Sy thay doi chuyén vi lén tghtft tai nhiéu e mat
cdn bang khdc nhau ciia thdp truyén tdi dang gian thép

Két qua md phong cho thdy chuyén vi 16n

nhat c6 moi quan h¢ tuyen tinh voi luc mat can
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bang, nghia 1a khi luc ting 1én, chuyén vi ciing
tang theo ty 1¢ twong tng. Ngoai ra, két qua sai s6
4.6% so voi tai liéu tham khao [8]. Piéu nay cho
thiy d6 chinh xac khi giai bang ANSYS APDL
tuong ddi cao.

Ngoai ta, quan hé giira (mg suit va lyc mat
can bﬁng dugc thé hi¢n trong Hinh 17. Tuong tu
v6i bién  dang, ing suét cyc dai cling tang theo quy
luat tuyen tinh khi lyc mit can bang ting. Két qua
cho sai s twong dbi nho 1.1% so véi tai liéu [8].
Ngoai ra, khi luc mat can béng g?m dat 15,000N,
g suat cuc dai co thé cham ngudng chay cua
thép Q345 — loai vat li€u dugc st dung dé ché tao
thap truyén tai 500kV. Khi lyc mét can bang nho
hon gia tri nay, Gmg sudt vin nam trong giéi han
chay, dam bao an toan cho két cdu. Tuy nhién, néu
luc mét can béng vuot qua 15,000N, ung sut cuc
dai co thé vuot qua gidi han chay cua thép, din dén
bién dang déo tai mot sb vi tri, ddc biét 1a & chan
thap.

600

g

Gidi han chay déo

g

—e—ABAQUS[17]

s
g

—8—ANSYS APDL

ng suit curc dai (MPa)
w
g8

g

o

0 5000 10000 15000 20000 25000 30000

Lwe mat can bing (N)

Hinh 17. Sy thay doi trng sudt cuc dgi tgi nhidu luwc mat
cdn bang khdc nhau ciia thdp truyén tdi dang gian thép
Néu hai luc tac dung (F1 va F») ¢6 d6 16n bang
nhau, Iyc mat cin bang bang 0, ddn dén mg suat
va chuyén vi déu bang 0. Khi d6, thap truyén tai
van & trang thai 6n dinh va an toan. Tuy nhién, sy
xudt hién cia bién dang déo cuc b co thé gay ra
blen dang khong hdi phuc, lam tang nguy co mat
on dinh va sap d6 thap truyén tai.

Do d6, trong qua trinh thiét k&, can dam bao
tranh hién tuong ndy. Dua trén cac phan tich trén,
gidi han lyc mit can bang tdi da ma thap truyén tai
¢ thé chiu dugc 1a 15,000N.

3.3.2. Quan hé blen dang va iing Suat cuc
dai theo lirc mdt can bang cua truyén tdi ¢
Viét Nam:

Trudng hop thap chiu tai trong mat can bang,
chua ké dén tai trong gi6. Tuong tu, dé danh gia
tac dong cuia luc mét can br:ing dén d6 én dinh cua
thap truyén tai, mé hinh FEM duoc 4p dung dé xac
dinh chuyén vi 16n nhit dudi cac mirc tai trong tap
trung khac nhau (dugc trinh bay trong Bang 3). Su
thay ddi cua chuyén vi 16n nhit duoc minh hoa
trong Hinh 18.
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Hinh 18. Sw thay déi ciia chuyén vi cwee dai tai nhiéu lyc
mat cdan bang khdc nhau cia thdp truyén tdi 6 Viét Nam
268 |

263 |

Lo Gidi han chay déo
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Hinh 19. Sw thay déi ciia iing sudt ciee dai tai nhiéu luc
mat can bang khdc nhau cia thdp truyén tdi 6 Viét Nam
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Hinh 20. Sy thay déi ciia chuyén vi cwe dgi ciia thdp
truyén tdi 6 Viét Nam khi c6 anh hwong cua tdi gio

Tuong ty phan phan tich so véi tai liéu tham
khao [8], ket qua md phong cho thiy chuyén vilén
nhit c6 mdi quan hé tuyén tinh voi lyc mat can
bang, nghia 1a khi luc ting 1én, chuyén vi cling
ting theo ty 18 twong Ung. Diéu nay cho thiy
phuong phap nghién ciru dang dat dugc su hiéu
qua. Ngoai ra, quan hé giita ung suat va lyc mat
can bang dugc thé hién trong Hinh 19. Twong tu
v6i bién dang, ing suit cuc dai cling tang theo quy
lut tuyén tinh khi lyc mat cAn bang ting. Ngoai ra,
khi luc mit can gan dat 5,650N, tng suit cuc dai
c6 thé cham ngudng chay cua vat liéu da thiét 1ap
trudec d6 Khi lyc mat can bang nhoé hon gié tri nay,
{ing suat van nam trong gidi han chay, dam bao an
toan cho két cdu. Tuy nhién, néu lyc mit can bang
vugt qua 5,650N, tng suét cuc dai c6 thé vuot qua
gidi han chay ciia vat ligu, gay ra bién dang déo tai
moét s6 vi tri, ddc biét 1a khu vue bén canh cia thap.

Tuong tu, vdi truong hop chiu anh hudng cia
tai trong gi6 dugc trinh bay trong Bang 4. Su bién
thién ctia chuyén vi cuc dai dwoc minh hoa & Hinh
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20 va mdi quan hé giira ing suit va luc dugc minh
hoa trong Hinh 21.
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Hinh 21. Sw thay déi ciia iing sudt cwe dai ciia thdp truyén
tdi ¢ Viét Nam khi cé dnh hwong ciia tdi gio

3.4. Gidi phap xir ly

3.4.1. Gidi phdp cho thép truyén tai dang
gian theép:

Khi phan tich két cau thap truyén tai dién cao
thé, mot trong nhiing yéu t& quan trong can xem
xet la ung suét tap trung. Trong qua trinh lam viéc,
néu hé sb tai trong tang Ién, tmg suét tai chan thap
s¢ gia tang dang ké. Khi luc mat can bang cua day
dién dat dén gia tri 15,000N thi ing suét cuc dai
tai khu vuc nay c6 thé cham ngudng gidi han chay
déo cua vatliéu (o, =345MPa). Tai thoi diém nay,

vat liéu bét dau bién dang déo, tirc 1a mét kha nang
dan hoi va khong thé quay vé trang thai ban dau
sau khi tai trong dugc g bo. Néu su bién dang déo
tiép tuc lan rng, khu vire chiu li'ng sudt cao nay s&
bi suy yéu nghiém trong, lam giam kha néng chiu
tai ctia toan bo két ciu. Khi do, hién tuong mat on
dinh c6 thé xay ra, gy ra sy bién dang 16n va mat
kha ning chiu luc cta thap truyén tai.

| prseracemewr

Hinh 22. Sy mit én dinh thdp truyén tii dang gian thép
Hinh 22 minh hoa 1o nét qua trinh nay, trong
d6 c6 thé thiy rd cach thirc két cu phan tmg dudi
tai trong ting dan, cling nhu ving bi bién dang
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manh nhét trong diéu kién tai trong to1 han. Hién
tuong mat 6n dinh nay 1a mét yéu td quan trong
trong thiét ké két cau, doi hoi cac k¥ su phai co
bién phap gia ¢b phu hop dé dam bao do an toan
va on dinh cta thap truyén tai.

Dé han ché nguy co mat 6n dinh tai vi tri ndy,
co the ap dung mot s6 giai phap nhu: tang dg cing
két cau bang cach str dung cac thanh giang b sung
hodc gia cuong cac moi lién két; tdi wu hoa kich
thudc va tiét dién cta cac ciu kién tai chan thap dé
giam g sudt tap trung; kiém tra k¥ thuat han va
lién két bu 16ng dé dam bao cac chi tiét khong bi
suy yéu do 13i ché tao.

3.4.2. Giai phdp cho thap truyén tai ¢ Viét
Nam:

Hinh 23 thé hién phan tich mét 6n dinh cua
thap truyén tai & Viét Nam. Bién dang tong thé cho
thdy phan than giita c6 sy dich chuyén dang ke,
dic biét 1a cac canh ngang bi xodn va 1éch khoi vi
tri ban dau. Nguyén nhan chinh c6 thé dén tir viéc
két cau thiéu do ctg, dic biét & phan than giita va
hé giang ngang chua di kha néng chéng lai cac tac
dong tur tai trong ngoai nhu gid hodc tai trong
khong ddi xtmg. Ngoai ra, viéc phan b tai trong
khong hop Iy hodc qué 16n so véi kha nang chiu tai
ctia két cdu ciing 12 yéu t6 quan trong 1am giam hé
s tai trong t6i han. Nhitng d4u hiéu nay cho thiy
mo hinh thap dang trong trang thai nguy hiém va
can duge tdi vu hoa thiét ké dé dam bao an toan
khi 1am viéc thyc té.
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Hinh 23. Sy’md't on dinh ciia thap truyén tdi ¢ Viét Nam

Dé cai thién d9 6n dinh ctia thap truyen tai va
giam nguy co mat 6n dinh tai cac vi tri bén canh,
c6 thé ap dung cac giai phap ting cuong canh d&
nhu sau: Gia ¢ cac nut lién két gilra canh d6 va
than thap dé glam nguy co mat 6n dinh do xoan;
su dung thém gidng ngang gilra cac canh dé tang
do cing va on dinh cta hé thong, xem xét viéc tang
tiét dién cac thanh chinh ctia canh d& dé cai thién
kha nang chiu tai.




ISSN 0866-8124

TAP CHIi KINH TE — CONG NGHIEP

Bdng 1. Tdi trong tdac dung Ién thap, don vi: N [8]

STT Luc 1 (F) Luc 2 (F») Luwc mit cin bang (F1 — F»)
1 10,000 10,000 0
2 12,500 10,000 2,500
3 15,000 10,000 5,000
4 17,500 10,000 7,500
5 20,000 10,000 10,000
6 25,000 10,000 15,000
7 30,000 10,000 20,000
8 35,000 10,000 25,000
Bing 2. Théng sé tiét di¢n bai todn tru thép ba ting xa, cao 23m [9]
(K, yen Chiéu cao canh A Chiéu rong canh 4 Chiéu day canh ¢
Tiet dién
i (mm) (mm) (mm)
L100x100x7 100 100 7
L90x90x7 90 90 7
L80x80x6 80 80 6
L70x70x6 70 70 6
L65x65x5 65 65 5
L60x60x5 60 60 5
Lx50x50x5 50 50 5
Bdng 3. Tii trong tic dung lén thdp, don vi: N
STT Luc 1 (F1) Luc 2 (F») Luwc mat can bang (F) — F>)
1 10,200 5,000 5,200
2 10,300 5,000 5,300
3 10,400 5,000 5,400
4 10,500 5,000 5,500
5 10,600 5,000 5,600
6 10,650 5,000 5,650
7 10,700 5,000 5,700
8 10,800 5,000 5,800
9 10,900 5,000 5,900
10 11,000 5,000 6,000
Bdng 4. Thong tin tdi trong [9]
Trong lrgng diy + si cach dién Ap lye gi6 1én thap Luc ciing day din
R(N) B (N/m?) R(N)
5,200
5,300
5,400
5,500
Tinh toan dya trén cong thic 5,600
2,400 2) 5,700
5,782
5,800
5,900
6,000

4. Két luan

Nghién ctru nay da phan tich toan dién hién
tugng bat on dinh ciia két ciu thap thép dang gian,
mdt thanh phan thiét yéu trong hé thong truyén tai
dién cao thé, bang phuong phap phan tir hitu han.
Hai mo hinh thap dai dién — thap thép quc té va

doan thap cao 23m theo thiét ké Viét Nam — da
dugc mo6 phong dudi tdc dung cuia tai trong tinh
bao gom trong lurgng ban than, tai gid va tai trong
mat cin bang. Két qua phén tich cho thiy su phu
thudc tuyén tinh ctia chuyén vi va tng suit cuc dai
vao cac lyc tac dung. Cu thé, khi Iuc mét can be‘ing
dat ngudng 15,000N dbi vai thap qudc té, img suat
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tai chan thap c6 thé vuot qua gidi han chay cia vt
liéu.

Tuong tu, ddi vai thap Viét Nam, gidi han luc
mat cén bang ti da duoc xac dinh 1a 5,650N, ma
khi vuot qua co the gay bién dang déo cuc bd va
tiém an nguy co mét 6n dinh tong thé. Nghién ciru
cling chi ra rang tac dong cua tai trong gid co vai
tro dang ké trong viéc thay doi phan bd tng sut
va anh hudng dén lyc cing day din, v6i gidi han
an toan 1a 5,782N. Sy mat cin bang do cac yéu to
ngoai canh nhu gié, hodc thay doi van hanh c6 thé
lam ting Ung suat va chuyén vi, tir 46 anh huong

nghiém trong dén do bén va tudi tho clia cong trinh.

bé nang cao kha nang chiu tai va do on dinh
cua thap, nghién ctru da deé xuét cac giai phap thiét
ke cai tién. Doi véi thap truyen tai dang gian thép,
cAn ting cuong do cimg két cau thong qua viée bd
sung thanh giang, gia cuong moi lién ket t6i uwu
héa kich thuéc va tiét dién cua cac ciu kién tai
chan thap, déng thoi kiém tra k§ thuat han va lién
két bu long. Tuong tu, dé cai thién dd 6n dinh cua
thap truyén tai & Vi€t Nam tai cac vi tri canh, cac
bién phap bao gom gia ¢ cac nat lién két giita
canh d& va than thap, sir dung thém gidng ngang
gilia cac canh, va xem xét téng tiét dién cac thanh
chinh cta canh d&. Nhing giai phap nay dong vai
tro then chét trong viéc giam thiéu ung suét tap
trung, ngan chan bién dang déo cuc b va duy tri
trang thai on dinh cua thap dudi cac diéu kién tai
trong khéc nghiét.

Nhiing phat hién trong nghién ctru nay khong
chi gitip nang cao hiéu biét vé hanh vi co hoc cua
thap thép dudi cac tac dong tai trong khac nhau ma
con cung cip co s khoa hoc virng chic dé t6i wu
hoa thiét ké, nang cao do bén va tinh an toan cua
cong trinh truyén tai dién. Trong tuong lai, cac
nghién ciru tiép theo c6 thé tap trung vao viéc xem
xét thém cac yéu t6 dong luc hoc phirc tap (ching
han nhu tng pho véi dong dét hodc rung dong do
gi6 giat), hodc danh gia chi tiét hon anh hudng ctia
céc diéu kién moi truong khic nghiét nhu nhiét do,
an mon. Nhitng huéng nghién ctru nay s€ gop phan
hoan thién hon nira tiéu chuén thiét ké va van hanh
thap truyén tai dién, dam bao an toan va hi¢u qua
t6i da trong diéu kién thyc té.

LOT CAM ON

Céc tac gia xin tran trong cam on Truong Dai
hoc Kinh té Cong nghi¢p Long An da ho tro, tao
dicu kién dé tac gia hoan thanh nghién ctru nay.
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