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Tom tit

Mot trong nhitng vin dé thuwong gap ¢ cau ddy ving la sw hw hong cdp day ving do an
mon tir méi treong, do cdc tai nan va chgm truc tiép hodc gian tiép tdc dong vao day ving hay su
mat mét luec cang day vang trong qua trinh khai thac. Cac hw hong tir nhitng nguyén nhan trén
thuong dan dén sw suy giam tiét dién tir d6 lam glam kha nang chiu tdi ciia ddy vang va tuéi tho
ciia cong trinh bi danh hwong nghiém trong, c¢d thé dan dén nguy co sup do trong qué trinh khai
thac sir dung. Bai bdo nay di sau vao phdn tich anh hwong ciia sw suy giam tiét dién cdp treo dén
néi luc va bién dang cua cau ddy vang 3 nhip dudi tac dung cua hoat tai xe HL-93.
Tir khéa: cau ddy vang, suy giam tiét dién, hw hong cau
Abstract

THE EFFECT OF THE LOSS OF HANGER’S AREA ON INTERNAL FORCE AND

DEFOMATION OF THREE-SPAN CABLE-STAYED BRIDGE UNDER HL-93

LOADING

One of the common problems of cable-stayed bridge is cable deterioration, which may
caused by surroundings corrosion, vehicle collision or the loss of cable tension force.
Following this problem, the cable’s cross area could be reduced in size and affect derectly to
bridge’s stability and bearing capacity or even leading to the colapse of construction. This
paper study on this problem and focuses on the effect of the loss of hanger’s area on internal
force and defomation of three-span cable-stayed bridge under HL-93 loading.

1. Giéi thi¢u

Cau day vang hién dai ngay cang duoc xy dung nhiéu trén thé gidi noi chung va Viét
Nam noi riéng do c6 két cau phll hop, tinh kinh té, tinh thAm m¥ cao cung véi chiéu dai nhip
I6n, gilp mé ra nhiéu giai phap kién tric phi hop. Tai Viét Nam, do diéu kién dat nudc con
nhiéu khé khan nén cong nghé xay dung va thi cong cau van con khoang cach kha xa so véi thé
giéi nhung chiing ta ciing da thiét ké va thi cong mot sb cau ddy vang nhu cau My Thuan, Béi
Chay, Rach Miéu, Phii My, Céan Tho...

Trong cdu diy ving, diy ving dong vai trd rat quan trong dé d& cac hé dam nén phai
duoc thiét ké vai cudng @6, sicc khang moi va tudi tho cao. Van dé thi cong va diéu kién bao
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dudng cho day phai dic biét chi y. Dao dong cua ddy vang 1a mot hién tuong khé c6 thé du
doan do bi anh huong cua rat nhiéu yéu té gay ra nhu: hoat tai xe, gi6... thudng gap rat nhiéu
kho khan trong viéc duy tu, bao dudng, phat hién hu hong do ¢6 sé bac tu do Ién, dugc ciu
thanh boi nhiéu loai vat liéu va nhiéu chi tiét khac nhau. Chinh vi viy van dé ngin chan cac rui
ro gay ra hu hong hé day cap dan dén nguy co sap cau trong qua trinh khai thac, cling nhu véan
dé dam bao tudi tho du kién cua hé dy ving sao cho tuong (ng vai tudi tho thiét ké cua cay
cau van 1a nhitng van dé luén duoc cha y dac biét [1, 2].

O nudc ta, s6 lugng ciing nhu chét lugng cac nghién ctru vé cau day vang con nhiéu han
ché. Phan 16n cac cau ddy vang hién tai méi duge xay dung chwa c6 nhiéu nghién ctru cac hu
hong ciing nhu nguyén nhan gy ra hu hong d6 [3, 4], nhat 1a viéc nghién ciru sau anh hudng
ctia viéc suy giam tiét dién day ving dén kha ning chiu tai va bién dang cia cau ¢ cac truong
hop cu thé. Viéc nghién cau anh huong cua viéc suy giam tiét dién cap treo dén noi luc va bién
dang cua ciu treo ddy vang 1a mot trong nhitng van dé rat can thiét va cip bach dé cung céap
thém cac kién thirc chuyén sau cho viéc thiét ké cong trinh cau day vang ciing nhu cong tac duy
tu, stra chita cac hu hong, nang cao tudi tho cia cong trinh va dam bao an toan cho ngudi tham
gia giao thong.

2. Mt s6 dang hw hong thwong gip ciia cap treo ciu diy ving

Sau mot thoi gian sir dung, hé théng cap treo cAu mac du da duoc trang bi nhiéu 16p bao
vé nhung van c6 thé xuat hién cac hu hong, Xuéng cép do cac tac dong co hoc, hod hoc tir moi
truong bén ngoai nhu:

- Céc tac dong hoa hoc lam an mon cép treo cau day vang (hinh 1) 1a mét trong nhirng
nguyén nhan giy ra hu hong hang dau cho cau treo vi diéu kién xay dyng dic thu cua loai cau
vuot nhip I6n nay théng thudng 1a & gan bién hodc cac con song 16n noi ¢6 nong d6 mudi va do
am khong khi cao. Cac tac dong nay gom: (1) Sy dn mon hoa hoc xay ra tir bén ngoai do cac
16p bao vé bi hu hong tao diéu kién cho mubi va nudc xam nhap vao (ty 1& an mon cua day
vang tang lén rat cao khi do 4m moi truong xung quanh 16m) (hmh 2); (2) Sy an mon xay ra tir
bén trong bé cap do cac khuyét tat cua vira dng gen dé lai cac 15 rong (Dudi diéu kién nhiét do
thich hop, hoi nudc trong cac 16 rdng s& ngung tu va tiép xuc truc tiép véi cap day ving va gy
an mon. Dang an mon nay thuong kho phat hién do khong c6 cac dau higu cu thé bén ngoai.
Theo thoi gian, sy hu hai s& 16n dan va tham chi c6 thé din dén dut cap néu khong phat hién va
sua chira kip thoi).

- Cac tac dong co hoc nhu va
cham cua cac phuong tién luu thong
trén cau hay dudi cau (hinh 3). Cac
hu hong do nguyén nhan nay thuong
mang tinh ngdu nhién lam cho tmg
suat trong ddy ving ting dot ngodt
vuot qua gia tri cho phép gay dut cap.

Hinh 1. Hu hong ddy vang do an mon
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Khi cap diy vang bi an mon hodc dut s& lam giam do 6n dinh két cau cua cau, dan dén
kha nang chiu tai ctia cau bi anh huong nhu: ting d¢ vong, ing suat trong dam tang, xuat hién
cac vét nirt trong bé tong,... Tuy nhién img véi mdi trudng hop dut cap thi noi lyc va bién dang
clia cdu s& thay doi khac nhau.

3. Anh huwéng ciia suy giam tiét dién day viing dén ndi luc va bién dang ciia ciu diy ving

3.1. Co s¢' Iy thuyét

Do tac dong tir méi truong, cap diy vang c6 kha ning bi an mon anh huéng dén noi luc
va bien dang cua cau. Khi tiet di¢n cap day vang ban dau Ay giam di mot luong AA, Véi luc
cang trong cap ban dau F; khong doi, irng suat trong cap s€ tang 1én Aoy, dong thoi ung suat
nén trong bé téng ban dau oy ciing mat mat di mot luong Ao, twong &ng Véi Sy suy giam tiét
dién AAys nay. Nhu vay, su gia tang ung suat trong cap duoc xac dinh theo céng thuc sau [5]:
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Cac gidi han cho phép ctia ndi luc va chuyén vi dugc cho theo cac cong thirc sau [6]:
- Chuyén vi cho phép:
L
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1000
Trong d(’):’ o : chuyén vi cho phép (m); L: chiéu dai ctia cau (m);
- Ung suat nén cho phép:
f. =0,45f, (4)

Trong d6: f, : gi¢i han ang suit nén (MPa); f_ : cuong do chiu nén danh dinh bé tong
(MPa) o
- Ung suat tiép cho phép:

r=05f, )
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Trong d6: 7 : ung sut tiép cho phép (MPa); fC' : cuong do chiu nén danh dinh bé tong
(MPa). )

- bicu kién dat ra la ung suat trong cép day vang nho hon gisi han chay cua cap, nghia la
chi xét cdp lam viéc trong giai doan dan hoi nhu thiét ke ban dau.

3.2. M6 hinh cau day ving bang MIDAS/Civil

CAu day vang 3 nhip c6 thdng sb véi nhip chinh dai 150m va 2 nhip bién dai 70m dugc
md hinh hoa va phén tich bang phin mém MIDAS/Civil 2011. Trong dé, cap treo sir dung 1a
loai tao 7 soi (cip 250), duong kinh danh dinh 1a 15.24mm, 20 tao/bé (dién tich 1a
0.002787m?). Bén canh do, hoat tai duoc sir dung 1a hoat tai xe HL—93 theo tiéu chuan thiét ké
cau 22 TCN-272-05 (hinh 4 va hinh 5), gdy ra chuyén vi 16n nhét tai dam cau 1a 0.274m tai
giita cau (hinh 6).

Hinh 4. M6 hinh
3D cau bang
MIDAS/Civil 2011 i

M3 hinh cau dugc str dung c6 tong cong 14 doi cép. Mbi doi cap lan luot duoc gia thiét
bi mat 5%, 10%, 20%, 40%, 80% va 100% tict dién do &n mon dé phan tich anh husng cua
chting dén noi luc va bién dang cua cau.

Hinh 5. So do cac
ddy vang trong
cau
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Hinh 6. Chuyén |
vi lon nhat cua
dam dudi tac

dung cua hogt tdi =

| 0.274
0.098

0.098

3.3. Anh hwéng ciia suy giam tiét dién cdp treo dén néi lyc va bién dang ciia cau

Duya vao phan mém MIDAS/Civil, noi luc va chuyén vi caa cau s& duoc ghi nhan va phan
tich gdm: mg suat nén 16n nhét, (mg suat tiép 16n nhat cua bé tong dam va chuyén vi 16n nhat
tai gita nhip cau. Két qua phan tich cho thdy: (1) Ung sut nén Ién nhat trong dam bé téng ct
thép thay doi khong dang ké khi mot cip day vang bat ky bi an mon (hinh 7). (2) Phan 16n cac
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cip ddy vang bi hu hong s& khdng gay anh huong déng ké 1én ung suat tiép 13n chuyén vi caa
dam cau, ngoai trir cap day cap ngoai clng cua cau (day 1) bi mat mat tiét dién (hinh 8 va hinh 9).
Do d6 can phai cht ¥ dic biét dén cap day cap ngoai cung trong qué trinh thiét ké 1an khai théc.

9500
Hinh 7. Quan hé gitta trng suat nén lon
nhat trong bé tong dam chinh va mat mat R /.
dién tich cua CaC Cap cdp treo ‘E 9000 .
]
=
£ ]
= 8500
=)
= 7
=1]
5
8000
0 5 10 20 40 80 100
Ty 16 mat mat tiét dién (%)
W Dayl » Day 4 + Day 7
- Day8 = Day 11 x Day 14

4. Két luan

- Trudng hop mat mat tiét dién nguy hiém nhét 1a ddi v6i cac day gan mé (day 1, 2). Su
gia ting (mg suat va chuyén vi & cac dy nay tiang nhanh, dot bién va co thé dan dén sap cau.
Cac day con lai mic du co thay dbi nhung khong dang ké.

- Sy an mon cap day vang dién ra tir tir va & giai doan dau thudng c6 rat it biéu hién ra
bén ngoai dé nhan biét do ndi lyc va chuyén vi ctua cau thay doi rat it. Khi sy &n mon dat dén
truong hop tiét dién cap day Véng mét khoang 40% thi ndi luc va chuyén vi cta cau thay déi
nhanh hon, cac anh huong dén két cau rd rét hon. Do d6, khi phat hién hu hong, day Vang can
nhanh chong dugc sira chira dé tranh gay ra cac anh hudng ning né dén két ciu chung cua cau.
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Hinh 8. Quan hé gitia img sudt tiép I6n nhdt trong bé téng dam chinh

va mdt mat dién tich cua C&c Cdp cdp treo
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Hinh 9. Quan hé giita chuyén vi [6n nhdt ciia dam chinh cau
va mdt mat dién tich ciia CAC Cdp cdp treo
- Pé c6 két qua mang tinh tong quat hon, ta can tién hanh nghién cau thém nhiéu
truong hop mat mat ¢ng suat hon nhu to6 hop mat mat caa 2 hay nhiéu hon cac day cung
mat mat dong thoi voi sy suy giam tiét dién khac nhau & mdi day, cling nhu nghién ciu
nhiéu dang két ciu nhip khac nhau.

TAI LIEU THAM KHAO

[1] Gu M, Xu YL, Chen LZ, Xiang HF (1999), Fatigue life estimation of steel girder of Yangpu
cable-stayed bridge due to buffeting. Journal of Wind Engineering and Industrial Aerodynamics
80 pp. 6384 — 400.

[2] O. Sorensen, M.L. Bloomstine, P.G. Buckland (2010), Replacement of suspension bridge
suspenders and main cables. Proceeding of the Firth International Conference on Bridge
maintenance, Safety and Management, Philadelphia, Pennsylvania, USA.

[3] Nguyén Danh Thing, H6 Thu Hién (2015), Anh hwong cua sw dan mon tiét dién cdp treo dén
dao déng cua cau ddy vong duwdi tac dung cua gié, Tap chi Xay dung, trang 36-39.

[4] Nguyen Danh Thang, Ho Thu Hien (2016), Typical damage of long-span bridges in Viet Nam
and reasonable maintenance concept, EASEC-14 The Fourteenth East Asia — Pacific
Conference on Structural Engineering and Construction, pp.559-560.

[5] Pham Ngoc Hung, Nguyén Danh Thing, H6 Thu Hién (2015), Anh hwéng cia mdt mét ing
suat cap dir ing liee ngoai dén kha néng chiu tdi cia cau dam hgp bé tong cor thép diic hang.
Tap chi Xay dung, trang 32-35.

[6] Bo Giao Thong Van tai (2005), Tiéu chudn Thiét ké Cau 22TCN 272-05.

Nghién citu nay duwoc tai tro boi Triong Pai Hoc Bach Khoa — Pai hoc Quac Gia thanh Pho
Ho Chi Minh (Pé tai mé sé SVCQ-2015-KTXD-68).

37



