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Abstract. Curved bridges are structures whose spans are arranged along a horizontal curve,
commonly employed in grade-separated interchanges, urban overpasses, and viaducts along
mountainous terrain to accommodate roadway curvature or complex site conditions. This
study investigates the influence of horizontal curvature radius and bearing conditions on the
structural behavior of a two-span continuous reinforced-concrete box-girder bridge. A finite
element model employing 7-DOF beam elements, which enables an accurate representation of
torsional and warping effects, is developed to analyze internal forces and deformations under
static loads and HL-93 live loads. Eight curvature radii (R = 50+400 m) and two bearing
configurations (dual bearings restraining rotation and a single bearing permitting rotation) are
examined. The results indicate that the influence of the curvature radius on the structural
behavior of the bridge is nonlinear. As the radius decreases, internal forces and deformations
tend to increase, with the effect being particularly pronounced for torsional moments. Bearing
conditions have a significant impact on the torsional behavior of the structure.
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Tém tit. Cau cong la dang cau c6 két cau nhip b tri theo dwuong cong trong mat bang,
thuong dugc ap dung tai cac nut giao thong khac muc, cau vuot do thi, ciu can men suon ndi
nham dap @ng yéu cau cua tuyén duong cong hodc dia hinh phitc tap. Nghién ctru nay danh
gia anh huong cia béan kinh cong nam va diéu kién gdi twa dén ng xir caa cau dam hop bé
téng cdt thép lién tuc hai nhip. M hinh phan tir hitu han s dung phan tir dam 7 bac ty do,
cho phép mé ta day du hiéu ung xoan, duoc thiét lap dé phan tich noi luc va bién dang dudi
tai trong tinh va hoat tai HL-93. Tam gia tri ban kinh cong (R = 50+400 m) cung hai phuong
an bé tri gbi duoc khao sat. Két qua cho thay anh huong ciia ban kinh cong dén ng xir cua
cau 1a phi tuyen trong d6 khi ban kinh giam, ndi luc va bién dang ¢ xu huéng gia tang, dac
biét ro rét d6i véi md men xoan. Diéu kién gi twa cé tac dong dang ké dén ing xir xoan cua
két cau.

Tur khoa: Cau cong, dam hop bé tong cdt thép, xoan, ban kinh cong, diéu kién gbi tua.

@ 2026 Truong Dai hoc Giao thdng vdn tai

1. GIOI THIEU

Céu cong la dang cau c6 két cau nhip b6 tri theo dudng cong trong mét bang, thuong
duoc ap dung tai cac nut giao thong khéc muc, cau vuot do thi hodc khu vuce dia hinh phtrc
tap nham dap ung yéu cau tuyén va tiét kiém khong gian. So voi cau thang, cau cong giup
dong xe chuyén tiép ém thuan, c6 wu thé vé tham my nhung lai phat sinh md men xoan déng
ké do hinh hoc cong va tai trong ngang [1]. Do do, tng suit va bién dang trong cau cong phurc
tap hon nhidu so véi cau thiang; cac ciu kién nhu giang ngang, dam ngang va thanh chéng,
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von chi dong vai trd phu trong cau thang, tro thanh b phan chiu lyc quan trong dé dam bao
6n dinh két cdu. Bac biét, ddm hop kin c6 kha ning chdng xoin hiéu qua hon nhiéu so véi
dam tiét dién ho nho kha nang chéng xoan tét va han ché bién dang cong vénh; vi vay, voi
cac cau cong ban kinh nho thuong wu tién sir dung dim hop hoic phai ting cuong hé giing
chbng xoén khi dung dam tiét dién ho [1].

Nghién ciru vé cau cong bat dau duoc quan tim manh tir nhitng nam 1970, tiéu biéu 1a dy
an CURT tai My, véi cac thi nghiém quy mé 16n va mé hinh s nham xay dung co sé cho tiéu
chuan thiét ké [2]. Két qua nghién ciru da dan dén sy ra doi cua Hudng dan AASHTO cho cau
cong vao khoang nim 1980, sau do6 duoc cap nhat nim 2003 [3] va tich hop vao tiéu chuan
AASHTO LRFD trong cac phién ban tiép theo [4]. Céc tong quan cua Zureick [5] va Linzell
[6] da h¢ théng hoa va hoan thién quy trinh thiét ké cau cong hién dai. Bén canh cac nghién
ctru tong quan, Li [7] dé xuat phuong phap dai hiru han dé phan tich cau dam hop cong, gop
phan ma rong codng cu tinh toan cho loai két cau nay. Hasebe tap trung nghién cau hiéu ung
shear lag, xac dinh bé rong hitu hiéu caa ban mat cau cong va sy phan b ¢ng suét trong mat
cat ngang [8]. Tiwari va Bhargava da thyc hién phan tich phan tr hiru han ba chiéu cho cau
hop nhiéu khoang nhim danh gia hé sb phan bé hoat tai & cau cong [9]. Tuong tu, nhleu
nghién ciru ciing str dung phuong phap phan tir hitu han dé dénh gia anh huong cia cac yéu to
hinh hoc, dic biét 1a ban kinh va goc cong, dén noi luc, chuyén vi va dap ung dong cua cau
dam hop cong, tir 46 dé xuat cac khuyén nghi trong thiét ké [10-14].

O gdc d6 cau tao, Gao va cong sy [15] phan tich qua trinh thay thé gdi trong cau cong
lién tuc va cho thdy géi c6 anh huong dang ké dén phan bd noi luc. Ngoai ra, Nassr va cong
su [16] str dung téi wu topo dé thlet ké véach ngang, gilp giam khéi lugng nhung van dam bao
d6 ctng. Ngoai wng xir tinh, mot s6 nghién ctru da xét den dong luc hoc. Guo va cong su [17]
xay dung mo hinh tuong tac xe — cau dé danh gia hé s6 xung kich, cho thdy phan tmg dong
phu thudc manh vao téc do xe va diéu kién mat cau. Trong nude, Diang Viét Bac [18] da
nghién ciu sicc khang xoan caa cau dam hop cong BTCT DUL, chi ra anh huong rd rét caa
bd tri gbi va cép du tng luc dén mé men xoin, gop phan bo sung co s¢ khoa hoc cho viéc
thiét ké cau cong trong diéu kién Viét Nam.

Mic di hé théng ly thuyét va tiéu chuan thiét ké cau cong da dugc xay dung va phét trién
tuong d6i day du, cac nghién ctu chuyén sau vé cau dam hop lién tyc bang bé tong cdt thép
van con han ché. Bac biét 1a anh huong ddng thoi caa yéu té hinh hoc nhu ban kinh cong va
dieu kién goi tua dén g xir cua két cau van chua dugc phan tich mot cach toan dién. O cau
cong, viéc danh gia chinh xac phan bd noi lyc, bién dang va 6n dinh khé khin hon nhleu o)
vei cau thang. Ban kinh cong nho khong chi lam gia tang dang ke nodi lyc va ang suét do
X04n, ma con thay d6i phan b noi luc giita cac nhip va tai cac gbi cau, dic biét trong két cau
lién tuc. Hon nita, cach bé tri va cdu tao gdi cau anh huong tryc tiép dén kha nang phan phdi
noi luc va 6n dinh téng thé caa két cau trong ca giai doan thi céng va khai thac (chiu tai trong
clia Xe ¢0). Do d6, van can thiét c6 nhing nghién citu chuyén biét, tap trung vao tac dong két
hop caa do cong va cu tao gbi cau dén ng xu cua hé dam. Vi vay, nghién cttu nay nham lam
1d hon cac dic diém lam viéc cua loai cau nay, tir dé cung cép co s& cho viéc danh gia so bd
trong qua trinh thiét ké va lua chon giai phéap két cau phu hop.

2. CO SO LY THUYET XAC PINH NQI LU'C TRONG DAM CONG
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Hinh 1. Dam cong trong hé toa d6 Bé CAc.

Xét mot doan dam cong trong hé truc toa d6 O, X, y, z (Hinh 1). Vi T,],R la 3 véc to
don vi twong tng véi 3 truc X, y, z. Tai mat cit vudng goc véi truc dam, thiét 1ap hé truc toa
do dia phuong U,V, W dat tai trong tim mat cit. Vi truc U vudng goc véi mat cit, v va w 1a
hai truc quén tinh chinh trung tm ctia mat cit. ﬁ,ﬁ,f l1a 3 véc to don vi cua hé truc ﬁ,\7,\7v.
Phuong trinh truc dam viét dudi dang véc to la r= X(S)T+ y(s)]Jr Z(S)R. Chiéu dai duong
cong truc dam dugc xéac dinh bang cong thuc (1).

s d 2 d 2 d 2
i SRERG]

Khéo s&t mot doan dim chiu cc lyc P vamd men M. (Hinh 2). Vi P 1a hop lyc dit tai

trong thm mat cat va M 1 tong mo men dit tai trong tm mat cit. Noi lyc trong mat cit can
bang vai cac lyc va mémen trén phan dam duoc cat ra. Phuong trinh can bang lyc viét dudi

dang véc to (2) va (3). Tir 2 phuwong trinh nay, xac dinh duoc PvaM.
P+>P=0 )
I\7I+ZI\7I+Z(FI—F)=6 3)

Khao sat so ¢6 dam cong nhip don gian c6 ban kinh cong R nhu thé hién trén Hinh 3. Tai
hai gi tra 1 va 2 xuat hién céc phan luc R1va Ry; ddng thoi, theo diéu kién lién két cua goi
dugc khao sét, xuat hién cac md men xoan phan luc T1 va T2. Dam chiju tac dung cua luc tap
trung P va md men xodn T, vai vi tri dat tai dugc xac dinh bai chiéu dai S. Trong do, 1s 1a
véc to vi tri tir gbi 1 dén diém dit tai trong, re 13 véc to vi tri tir goi 1 dén mit cét khao sat ¢, ry
1a véc to vi tri tir gdi 1 dén gdi 2, twong (g véi toan bo chiéu dai cung cua dam.
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Y

Hinh 3. Khao sat dam cong don gian trong mat phang xy.

Phuong trinh can bang luc va mé men nhu sau:
P+R+R,=0 (4)
fxP+ xR, +T,+T,+T =0 (%)

Xét mit cét ¢ tai vi tri cd chiéu dai cung Sc, noi luc trong dam duogc xac dinh thdng qua
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hai truong hop:
- Truong hop 1: Khi S_ <'S, xét phan trai (doan 1-c). Lyc cat Q, mé men uén My, md
men xoin Tkp duoc xac dinh nhu cong thuc (6), (7) va (8).

Q=R (6)
S S
M, = RRsin—=—T sin— (7
R R
S S
T. = RlR(l— cos?j +T, cos;C (8)

- Truong hop 2: Khi S_ > S, xét phan phai (doan ¢-2). Lyc cat Q, md men uén My, md
men xoan Tkp duoc xac dinh nhu cong thuc (9), (10) va (11).

Q=R +P 9)
.S, .S, S, S .S S,
M, = RRsin— —T sin— + PR| sin—cos— —sin —cos—
R R R R R R
(10)
(_ S S, S, sj
—T| sin—cos—= —sin—=cos —
R R R R
S S S S .S S
T, =RR[1-cos— |+T cos—+ PR| 1-cos—cos— —sin—sin —
R R R R R R
(11)

( S S, .S scj

—T| cos—cos— —sin—sin —
R R R R

Str dung cbng thic (6) va (9) khi cho P =1 hoac T =1 thu dugc phuong trinh xay dung

duong anh huong cua noi luc. Chiéu duong cua Q, My, Tke trong céc cong thirc trén quy dinh
nhu Hinh 3.

3. PHAN TiCH NQI LUC DAM CAU CONG
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Hinh 4. M3t cit dam.

Phan tich noi luc dam cau cong nhip don gian c6 mat cat ngang dang hop (Hinh 4) vai
chiéu dai nhip L = 50 m, ban kinh cong nam R = 250 m. Bé tdng dam cip C50 véi mo dun
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dan hoi duoc tinh toén theo tiéu chuan TCVN 11823-2017 [19], E = 34269 MPa. Trong
nghién ctru nay, phan tich duoc thuc hién trong pham vi két cau dan hoi tuyén tinh, khdng xét
anh huong cuaa du tng luc va khong xét cac giai doan thi cong, ma tap trung vao trang thai
lam viéc cua két ciu trong giai doan khai thac.

3.1. Phan tich ndi luc ly thuyét

Dua trén co s6 Iy thuyét da trinh bay & trén, xac dinh dugc cac dudng anh hudng tai céc
vi tri mat Cat cua dam (Vi tri dau dam gitta dam, ¥% dam,...). Két qua duong anh huong caa
mo6 men ubn, md men xoan, lyc cat & vi tri giira nhip thé hién ¢ Hinh 5, Hinh 6 va Hinh 7. Tix
duong anh huong, dé dang xac dinh ndi luc do tai trong ban than cua dam gay ra (Bang 1).

0,0 T T T T T T T T T
0|0 10,0 15,0 20,0 25,0 30,0 35,0 40,0 : 50,0
5,0
-10,0 -
-15,0
Hinh 5. Buong anh hudng ctia md men uon tai vi tri gitra nhip.
0,10
0,05 - /4—0\‘\\
0,00 4‘ T T T T T T T T ‘>
0.05 0j0 0 10,0 15,0 20,0 25,0 30,0 35,0 40,0 45,0 50,0
-0,10
Hinh 6. BPuong anh huang cua mé men xoan tai vi tri gitra nhip.
0,6
0,4
0,2
0,0 L 2 T T T T T T T T 2 4
-0,20{0 5,0 10,0 15,0 20,0 24,0 30,0 35,0 ,0 50,0
0,4
-0,6

Hinh 7. Budng anh huong cua luc cit tai vi tri gitta nhip.

Bang 1. Noi lyc do tai trong ban than tinh toan ly thuyét.

Tiét dien Luc cat M& men udn M6 men xoan

- (kN) (KNm) (KNm)

oL 3750,0 0,0 3125,3
L/8 28125 20583,7 2858,8
L/4 1875,0 35295,5 2151,2
3L/8 937,5 44126,3 1149,2
L/2 0,0 47070,5 0,0
5L/8 -937,5 44126,3 -1149,2
3L/4 -1875,0 35295,5 -2151,2
7L/8 -2812,5 20583,7 -2858,8
L -3750,0 0,0 -3125,3

3.2. Phan tich ndi lwe theo phwong phap phan tir hitu han

Hién tugng bién dang vénh (warping) thuong Xuat hién & cau kién (dang thanh, déc biét ro
rét o céc thanh tiét dién ho khi chiu md men xoan khéng déu doc chiéu dai. Khi do, tiét dién

766




Transport and Communications Science Journal, Vol 77, Issue 6 (08/2026), 760-773
khong con giir nguyén hinh dang phang ma xay ra su dich chuyén twong déi & trong tiét dién,
dic biét tai cac ban canh, do d6 gy ra Gng suat phu & tiét dién [20, 21]. Khéc véi xoin thuan
tdy theo 1y thuyét Saint-Venant, vén chi xét tng suat tiép do xodn déu va gia dinh tiét dien
phang, hiéu ang vénh chi dugc mé hinh hoéa dang khi bo sung thém bac ty do vénh va mdémen
vénh vao hé phuong trinh. Tuy nhién d6i véi tiét dién kin nhu tiét dién dam hop, anh huéng
ctia bién dang vénh dén phan bd noi lyc thuong khong dang ké va 6 thé bo qua trong nhiéu
treong hop tinh toan thuc hanh [22]. Tuy vay, viée xét dén hién tuong warping trong mo hinh
phan tir hitu han & nghién ciu ndy van can thiét nham phan anh day da ang xu cua két cau.

Phan tir dam 7 béc ty do (7 DOF — Degrees of Freedom) mé rong tir phan tir dim 6 DOF
truyén théng bang cach bd sung thém 1 bac ty do md phong bién dang vénh cua tiét dién. Tai
mdi nat, ngoai 6 bac tu do gdm 3 chuyén vi (theo céc truc X, y, z) va 3 quay (quanh cac truc x,
Y, z), con c6 thém 1 béc tu do vénh. Béc ty do nay phan anh sy dich chuyén doc truc khdng
déu gitra cac diém cua tiét dién do hién twong xoian. M6 hinh 7 DOF s& tur dong sinh ra noi luc
phu tuong tng (bimoment) va dua vao ma tran do cang caa phan tir. Phan mém Midas Civil
hd tro truc tiép phan tir dAm 7 DOF. Bét dau tir cac phién ban 2015 tré di, Midas cho phép
ngudi dung kich hoat hiéu tng vénh (7th DOF) cho cac phan ta beam/truss tong quat. Mo
hinh phan tir hitu han thé hién ¢ Hinh 8, thu duoc két qua noi luc nhu & Bang 2.

Hinh 8. M6 hinh phan ti hitu han.

Bang 2. Noi luc do tai trong ban than theo mé hinh phén tir hru han.

Tiét dien Luc cat M@& men uodn M& men xoin

- (kN) (KNm) (KNm)

oL 3734,8 0,0 3197,5
L/8 2838,5 20818,6 2909,1
L/4 1916,0 34917,4 2239,1
3L/8 983,0 44141,6 1196,3
L/2 0,0 46959,7 0,0
5L/8 -983,0 44141,6 -1196,3
3L/4 -1916,0 34917,4 -2239,1
7L/8 -2838,5 19827,2 -2909,1
L -3734,8 0,0 -3197,5

3.3. Nhan xét

Két qua so sanh noi luc dam cong thu duoc tir tinh toan theo ly thuyét va theo phuong
phép phan tir hitu han cho thdy muc d6 sai khac gitra hai phuong phap 1a khong déng ké, thé
hién qua céc biéu d6 so sanh lyc cit, md men udn va mo men X0an tai cac tiét dién doc theo
nhip (Hinh 9, Hinh 10 va Hinh 11). Ciing can luu y rang phwong phap tinh toan theo 1y thuyét
khong xét dén anh huong caa bién dang vénh (warping), trong khi md hinh phan tir hitu han
c6 xét dén yéu to nay.
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4000
2000
gi 0
0L L/8 L4 3L8 L2 L4 7LS
-2000
-4000
——PTHH —+ Ly thuyét
Hinh 9. So sanh két qua lyc cit.
60000
= 40000
ézwm
0
0L L/ L4 3L/8 L2  SL/S  3Li4 7L/ L
=e=PTHH —+ Ly thuyét
Hinh 10. So sanh két qua mé men uén.
4000
2000

(kNm)

0L L/8 L/4 3LB L2 3L/4

TL/8

-2000

-4000

—e—PTHH &Ly thuyét
Hinh 11. So sanh két qua mé men xoén.

Déi véi lyc cat, phan bé doc theo nhip giita hai phuong phap 13 gan nhu tring khép. Gia
tri lyc cét 16n nhét tai hai goi chénh léch rat nho (0,4%). Tai cAc tiét dién trung gian (L/8, L/4,
3L/8), sai léch luc cit dao dong trong khoang 0,9+4,6 %. Déi voi md men udn, két qua tinh
toan tir md hinh PTHH cho gi4 tri rat gan vai i giai ly thuyet tai moi vi tri. V&i mo men udn
cuc dai tai gitra nhip chi sai khac 0,24 %, trong khi tai cac tiét dién lan can, sai léch xap xi 1
%. D6i voi mb men xoin, tuy day 1a thanh phan noi luc nhay cam nhat déi véi hinh hoc cong,
két qua giira hai phuong phap van cho thdy su phu hop rat tt. Sai 1éch mé men xoan tai cac
tiét dudi 4 %, va gia tri tai giita nhip déu bang khong trong ca hai phuong phap, phu hop véi
diéu kién dbi xtiing hinh hoc va tai trong

C6 thé khang dinh ring, md hinh phan tir hiru han cho d¢ tin cdy cao trong viéc md phong
ing xu noi lyc cua dam cau cong. Muc sai Iéch nho gitra ket qua tinh toan theo Iy thuyet va
phuong phap phén tu htu han cho thay md hinh so da phan anh dung déc trung lam viéc cua
ket cau, do do co thé duoc st dung dé mo rong phan tich cho cac truong hop phuac tap hon.

4. KHAO SAT CAC YEU TO ANH HUONG PEN NOI LUC DAM CAU CONG

Trén co so két qua so séanh va kiém chiing & Muyc 3, mé hinh nay duoc sir dung dé mo
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rong khao sat anh huong cua cac tham s6 hinh hoc va diéu kién bién dén img xir ciia dam cau
cong lién tuc 2 nhip, véi chicu dai moi nhip 1a 50 m. Mat cat ngang cua dam duoc gitr nguyén
nhu Hinh 4. Ngoai tai trong ban than két cau, tai trong do |6p phu asphalt (day 70 mm) va tai

trong lan can (8 kN/m) ciing dugc xét dén nham phan anh diéu kién 1am viéc thuc té cua cong
trinh.

Dé danh gia anh huong caa hinh hoc cong, béan kinh cong ndm R duoc khao sét trong dai
tir 50 m dén 400 m, bao gom cac gia tri: 50 m, 100 m, 150 m, 200 m, 250 m, 300 m, 350 m va
400 m. C4c gi4 tri nay dai dién cho cac mirc d6 cong gét dén cong thoai, cho phép danh gia xu
huéng bién doi noi luc theo mirc d6 cong cua két cau. Bén canh yéu té hinh hoc, diéu kién
bién tai gdi cau ciing dugc xem la mot tham s quan trong anh huong truc tiép dén tng xir
X03n ciia dam hop cong. Xét 2 loai gbi cau:

- Loai 1 (Hinh 12a): Gom hai 901 duogc bd tri gan vi tri 1an can hai suon dam, tao thanh
cap gol c6 kha nang khong ché chuyén vi xoay quanh truc doc cua dam. Do khoang céch gitta
hai gol tao ra canh tay don theo phuong ngang, mé men xoan phét sinh trong dam duoc
truyen truc tiép XUong try, 1am tang d6 cang xoan tong thé caa hé. Phuong an nay giup han
Che bién dang x0an tai mat cat gbi, dong thoi 1am xuat hién budc nhay méd men xoan tai vj tri
gbi trong biéu do ndi luc.

- Loai 2 (Hinh 12b): Chi sir dung mot goi dat tai vi tri trong tam mit cét, cho phép dam
xoay tw do quanh truc doc, do d6 md men xoan tai goi xap xi bang khong. Phuong 4n nay
gilp giam dang ke kich thudc try d3, tao kién tric thanh manh va gon nhe hon.

s s

(a) Loai 1 ) o (b) Loai 2
Hinh 12. Phuong an bo tri goi cau.

Hai phuong an g6i néu trén dai dién cho hai mac do rang budc xoan dién hinh trong thiét
ké cau dam hop cong, qua d6 cho phép danh gia anh huong cua diéu kién bién dén phan b
ndi luc va bién dang cua két cau. Voi mdi gia tri ban kinh cong R, hai phuong 4n diéu kién
g6i tya nay duoc khao sat nhu duoc trinh bay trong Hinh 13. M@ hinh phan tich phan tir hitu
han duoc s dung trong nghién ctru duoc thé hlen o Hmh 14

(a) Truong hop 1 (b) Truong hop 2
Hinh 13. M6 hinh khao sat.
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(a) Truong hop 1

Hinh 14. M hinh phan tir hitu han.
5. KET QUA PHAN TiCH

Bén canh tai trong tinh, mé hinh ciing duoc kiém chang voi tai trong HL-93 theo tiéu
chuan AASHTO dé dénh gia phan ung cia két ciu dudi diéu kién khai thac thuc té. Hinh 15
thé hién biéu d6 bao m6é men xoén do hoat tai gay ra & trudng hop R = 400 m. D& dang nhan
thay rang tai cac vi tri goi ngan can xoay, xuat hién buéc nhay mo men xoan. O truong hop 2,
khi goi gitra cho phép xoay, bleu d6 khéng con xuat hién budc nhay. DleU nay chirng minh
rang viéc cho phép xoay tai gm gitra giup giam chénh léch bién dang xoén giita cac nhip, 1am
mém két cau theo phuong xoan, tr d6 cai thién khd nang lam viéc lién tuc cua toan hé dam.
Tuy nhién, goi cho phép xoay tao diéu kién cho bién dang xoan phat trién qua cac nhip, dan
dén md men xoin tich lity ¢ cac gbi khdng cho phép xoay Ién hon.

Hinh 16, Hinh 17, Hinh 18 thé hién két qua noi luyc 16n nhat dugc to hop & trang théi gisi
han cuong d6 1 (TTGH CD 1). Hinh 19 thé hién két qua do vdng do to hop tai trong ¢ trang
thai gisi han s dung 1 (TTGH SD 1), Két qua phan tich cho thay anh huong cua béan kinh
cong dén cac dai lugng noi luc va chuyén vi c6 tinh phi tuyén. Trong khoang R=400 m dén
R=150 m, md men uén, luc cat va d6 vdng hau nhu khong thay d6i déang ke trong khi mo
men Xoin tang khoang 1,6 lan. Khi ban kinh tiép tuc giam tor R=150 m xudng R=50 m, cac
dai luong bat dau bién thién rd rét hon: m6 men udn va lyc cit ting khoang 1,1 lan, do vong
tang khoang 1,4 lan, vd md men xoén tang manh khoang 2,6 lan. Do do, dbi vai cac cau cong
¢6 ban kinh nho hon 150 m, viéc xét dén day du céc hiéu tng xodn 1a dac biét quan trong
nham dam bao tinh chinh xé4c va an toan trong thiét ké.

________________________________________________________________________________________

! Budgc nhay 2442 kNm |
i 'ﬂm‘r~ e il 'iff/ L N “LMM""_‘ i
v %440 kvm el 7 .[W I . i
E “Truonghop 1 | 3392 kNm i
, 3283 kN
- 1245 kNm T | J_‘L i
SRS
| 3283 kNm :
E Truong hop 2 i

________________________________________________________________________________________

Hinh 15. Biéu d6 bao md men xoén do hoat tai HL-93 (trudng hop R = 400 m).
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R50 RI100 RI50 R200 R250 R300 R350 R400
—e—Mxoan (TH 1) Mxoan (TH 2)
Hinh 16. M6 men xo0an 16n nhat (t6 hop @ TTGH CD 1).

Bicu d6 Hinh 16 the hién su bién thién cia md men xoan cuc dai theo ban kinh cong R,
duéi hai diéu kién gbi khac nhau. D& dang nhan thay rang voéi cung mot gia tri R, Truong hop
2 ludn tao ra md men xoan Ién hon so voi Truong hop 1. Ciing can luu y rang trong m6 hinh
nay, tai trong banh xe duogc &p dung co thé duoc di chuyén léch truc doc cua dam. Tuc 1a ¢
truong hop bét loi nhat, tai trong banh xe khong dat dung theo truc d6i xing hinh hoc cua tiét
dién. Do do, ngay ca trong truong hop mét bang cau théng hoan toan (R — o), mé men xo0dn
van xuét hién do sy mat can bang tai trong ngang tai tiét dién, chu khong chi do do cong hinh
hoc. Biéu nay giai thich vi sao trong biéu d6 m6 men x0an theo ban kinh cong, ca hai duong
cong déu khéng tiém can gié tri bang 0 khi R ting, ma tién dan dén mot gia tri xap xi 5700
kNm (TH 1) va 7200 kNm (TH 2). Pay 1a noi luc xoan do dic tinh phi dbi xitng cua tai trong
gay ra, va can duoc xét dén ngay ca trong cac cau thang néu tai trong khdng phan b dbi xang
hodc hé dam khong hoan toan ddng truc véi hudng di chuyén caa xe.

Khéc véi md men xoan, Hinh 17, Hinh 18 va Hinh 19 cho thiy céc hiéu tng tai trong
khac nhu m6 men udn, lyc cit va d6 vong lai cho thiy su tuong d(‘)ng rd rét gitra hai truong
hop goi. Bleu nay cho thay cac dai lwong nay khong bi chi phdi nhiéu bai diéu kién rang budc
xoay tai g6i, ma chu yéu phu thudc vao so dd nhip va tdi trong. Dong thoi, két qua ciing cho
thay mutrc do nhay cam cua céc dai lugng nay ddi Véi ban kinh cong la thap hon déng ké so
vai md men xoan. Xu hudng nay ciing cho thay rang khi ban kinh du I6n, cau cong bat dau
tiém can véi tng xir cia cau thang. Diéu nay cung cb gia thiét rang viéc xét dén diéu kién gdi
va do cong la ddc biét quan trong trong mién cong manh (R nho), nhung c6 thé don gian hoa
khi thiét ké cau co do cong nhe.

105000
95000 ‘\\\\\‘*-~——h.____
85000 . : . . .
75000

65000 ——

55000

(kNm)

& & & &
v > > L b -

R50  RI00 RIS0 R200 R250 R300 R350 R400
—e—M-+udn (TH 1) M-ubn (TH 1)
Hinh 17. M6 men ubn dwong (M+) 16n nhat va mé men uén &m (M-) I6n nhat
(to hop  TTGH CD 1).
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9800
g 9600
9400
9200 - - ” ? v
RS0  R100 RIS0 R200 R250 1R300 R350 R400
—e—Luc cat (TH 1) Lurc cat (TH 2)
Hinh 18. Luyc cat 16n nhat (t6 hop ¢ TTGH CP 1).
30
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Hinh 19. D6 vong 16n nhét do hoat tai HL-93 gay ra (6 TTGH SD 1).
6. KET LUAN

Bai bao nghién ctru anh huong cia ban kinh cong va diéu kién gdi twa dén ung xir cua
cau dam hop bé tong cot thép lién tuc 2 nhip. Két qua nghién ctu, phéan tich cho thay:

M6 hinh phan ti hitu han dugc xay dung cho d6 tin cay cao, thé hién qua sy twong dong
t6t giira két qua tinh toan theo phuong phap 1y thuyét va phuong phap phan ti hiru han. Muc
sai léch nho cho thay mé hinh sé da phan anh dung dic trung 1am viéc cia dam cong, dong
thoi du co s¢ dé sir dung trong cac phan tich mé rong.

Anh hudng cia ban kinh cong dén @ng xir caa dam 1a phi tuyén va dic biét rd rét khi R
nho. Két qua phan tich cho thay trong khoang R=400 m dén R=150 m, mé men udn, lyc cit
va do vong gan nhu khong thay doi, trong khi m6 men xoan tang khoang 1,6 lan. Khi béan
kinh tiép tuc giam tr R=150 m xudng R=50 ‘m, md men udn va lyc cit ting khoang 1,1 lan,
d6 vong ting khoang 1,4 lan, va md men xoén tang manh khoang 2,6 lan. Biéu nay cho thay
anh huong cua ban kinh cong dén ung xir két cau 1a phi tuyén, trong d6 mé men xoén 1a dai
lwong nhay cam nhét véi su thay doi cua ban kinh cong, dic biét trong mién cong manh.

Diéu kién bién anh huéng truc tlep dén mo men xoan. Trudng hop gdi cho phep xoay
(TH 2) tao diéu kién cho bién dang xodn phét trién, din dén mo men xodn tich lay vé cac goi
khong cho phép xoay Ion hon, dic biét 1a khi ban kinh duong cong nam Ién.
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