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Abstract. Curved pre-stressed concrete bridge structures have been applied commonly to grade
separated intersections, overpass bridges, viaducts and bridges in mountainous areas which
avoid landsliding and compromise the landscape in Natural Area Preserves. Torsion in curved
bridge girders is a such considerable issue for bridge structural design process. Bridge girders
designed with the type of box section achieve good tortional resistance and both positive and
hogging flexural strength, which is suitable for the bridge structure of continuous spans. The
background of tortional resistance based on the mean of closed box geometry and stirrups is
analysed. Factors which influenced on girder’s tortional moment distribution like bearing set
up and tendon arrangenment are also important contents of the paper. Research contents of this
paper investigate curved pre-stressed concrete (PC) box girder bridges with span length of 40m
and horizontally curved radius of 70m, the minimum curved radius according to the current
design code requirements of delta third level highway. The flexural, tortional and shear
resistances of the bridge girder will be checked accordiong to internal force distributions
obtained from FEM models. Conclusions of torsional resistance of girder which preliminarily
designed from corresponding straight bridge, influences of bearing arrangement and tendon
design on torsional moment distribution are also presented in this paper.

Keywords: prestressed concrete girder bridges, continuous spans, horizontally curved
alignment, and box section girders, torsional resistance, and stirrup reinforcement.
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Tom tit. Ket cau cau cong thudng dugc ap dung pho bién tai cac nit giao cit khac muc, cau
vuot va cau can lam ven suon nui nham tréanh syt trugt hay qua cac khu bao ton thién nhién.
Xoin trong cau cong 1a van dé rat dugc quan tam trong qué trinh thiét ké két cau cong trinh.
Noi dung nghién ciu cua bai bao s& xét dén két ciu dam hop bé tong cét thép du ung luc (BTCT
DUL) nhip lién tyc khau do 40m, ban kinh cong 70 m, Ia ban kinh cong nho nhét c6 thé duoc
ap dung theo pham vi yéu cau cua loai dudng cap 3 ddng bang. Cac stc khang 1am viéc nhu
udn, cat va x0an s& dugc kiém tra véi két qua noi luc thu duoc tir md hinh phan tich tinh toan
nhip két cau nhip dam cong theo thuat toan phurong phap phan tir hitu han (PP PTHH). Két luan
vé sizc khang xoan caa miat cat dam duoc chon so bo tir nhip thang so sanh véi ndi luc gay ra
bai tai trong tac dung trén nhip dam cong, anh huéng boi giai phap bé tri gbi va hé théng DUL
Ién phan bé md men xoén trong dam sé& dugc trinh bay trong bai bao.

Tur khoa: bé tong cét thép du tng luc, nhip lién tuc, nhip dam cong bang, mat cat hop, stc
khang xoan, cot dai.

© 2021 Truong Dai hoc Giao théng vdn tdi

1. GIOI THIEU

Két cau cau cong dugc ap dung rat phd bién trong hé thong giao thong duong bo va duong
sat, Trong khu vyc d0 thi, cau cong c6 my quan dep voi két cau thanh manh sé tao nhiing diém
nhan vé kién trdc. Cau cong tao sy toi wu vé hudng tuyén, vé sy chuyén d6i va phan lan dong
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Xe trong cac nit giao cit khac muc. Cau cong con cé thé 1a duong trén cao (cau can) udn luon
theo cac suwdn nai c6 dd doc qua 16n dé tranh bat mai taluy 1am duong. Cac tuyén duong giao
thong ngay cang duoc yéu cau xay dung véi quy mo va cip hang thiét ké & nhitng murc cao hon
trude, nhu vay gidi phap giao cit cing muc, bat ndi tao taluy cho nén duong, xt ly dat yeu cho
nén duong, trong nhleu truong hop tra nén khong kha thi hoac khong thé dap ung dugc tién do
thi cdng hoic yéu cau khai thac [1]. Tham chi véi nhiéu doan trong tuyen quéc 16 Bic — Nam,
trong mua mua 1 nam 2020 da ngap gay ach tic hoan toan trong nhiéu gio, tham chi tinh theo
ngay, di cao do ciia tuyén da duoc thiét ké vai tan suat i 1% [2]. Trén thuc té da co nhiéu n(t
giao cit khac muc, cac tuyén dudng déo méi ap dung két cau cau cong nhu nit dau ciu Chuong
Duong phia Ha Noi, nat giao Vanh dai 3 véi dudng cao tbc Ha Noi — Hai Phong, tuyén tranh
méi vuot déo Pha Pin, Cau Céc Pai - Ha Giang, dudng Ho Chi Minh doan vuot trén cao qua
khu bao ton rimg Cac Phuong.

Thuyc tién thiét ké - xay dung cong cau ¢ Viét Nam cho thay phan I6n cac két ciu cau cong
c6 dang nhip dam ban hogc gia cong véi cac dam BTCT DUL mit cét | hogc T thi cong lap
ghép hodc ban Iap ghép. Trong khi d¢6 dang dam bé téng mat cit hop c6 kha ning khang udn
tt voi ca phan bd moé men am va dwong, c6 suc khang X04n tét hon l’lhleU s0 véi dang mat cat
ho [3] do vay dic biét phi hop véi két cau nhip lién tuc va két cau nhip cau cong bang c6 béan
kinh nho. Céc thdng sé thiét ké hinh hoc vé tuyén ciia cong trinh ciu ciing phai tuan tha tiéu
chuan thiét ké chung vé du &n tuyén duong tong thé. Ban kinh cong bang cua nhip cau thuong
duoc thiét ké khdng nho hon 70m, 14 ban kinh cong nhé nhat theo tiéu chuan Puong cap 1l
d6ng bang [4]. Vé6i yéu cau khau do tir 40m va do cong Ién (ban kinh cong <100m), dang dam
BTCT DUL mit cit hop la phti hop nhét cho két cau nhip cau cong.

Kho khan trong thiét ké cau cong la van de kiém soat xoan phét sinh trong dam. M6 men
X04n xuat hién trong thanh cong khong nhiing do cac yéu t6 tai trong dat léch tam ma con do
ca véi nhitng tai trong nam dung tam, nhu tinh tai ban than dam, tinh tai do I6p phu mat cau,
go chan banh, lan can cot dién va cac bo phan tién ich khac caa mat cau. Céc thanh phan do
hoat tai dat ding tam hay léch tam va tham chi tc dung caa hé théng cap DUL ciing déu gay
ra xoan trong dam [5]. Vi khau d6 nhip va mirc cong cua dam, cac thong sé hinh hoc mat ct
dam, vat lidu, bd tri cot thép thuong va thép cuong do cao (cap DUL) dugc dé xuat phu hop dé
tir d6 co dugc mot stic khang xoin va khang cat xoan két hop dam bao an toan dbi vai céc yéu
cau chdng xoan thiét ké. Mt cit dong kin, ban trén va dudi c6 chiéu day téi thiéu 25cm, thanh
hop thudng duoc thiét ké véi chiéu day 40cm trudng hop b tri DUL trong tiét dién dam, chiéu
cao tdi thiéu 2m; tat ca cac yéu t6 hinh hoc ké trén tao cho dam co d6 cung khang udn, véi ca
gia tri duong va am, va do ciing chéng xoan rat tot. Noi dung bai viét ciing s& tap trung vao
dang két ciu dam BTCT DUL mit cit hop, nhip lién tuc cong bang véi ban kinh cong nho.

2. TINH TOAN THIET KE XOAN TRONG DAM

Két cau nhip BTCT DUL hién nay thuong dugc thiét ké véi cap chiu nén f'c nam trong
khoang 40-60 (Mpa). Véi bé tong c6 trong luong riéng thong thuong, theo quy trinh thiét ké
hién hanh TCVN 11823:2017 [6] hiéu &ng x0édn dugc xét dén khi md men xoan trong dam bat
dau 16n hon mét gia tri Ter duoc goi 1a gia tri khang ntt do xoén duoc thé hién nhu cong thirc

(2):
' CP f
N 03287 @

Tu>0.25 oTer (1); T, =0328//,
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Tu: M& men xoén tinh toan dwoc xac dinh tir mé hinh tinh toan két cdu nhip dam cong
Ter: M6 men niit do xoan;
Acp: Dién tich bao boc bai chu vi bén ngoai cua bé tong;
P. : Chiéu dai chu vi bén ngoai mat cat bé tong;
Trong trudng hop két cdu dam cong khong thoa man diéu kién cia phwong trinh (1) thi s&
phai tiép tuc phai xét dén diéu kién thé hién ¢ phuong trinh (3)
2 f cotgd

S

OTh =Ty (3);

Trong do

Tn 12 stc khang xo0dn danh dinh cua diam duoc xac dinh dua vao cong thic 5.8.3.6.2 — 1
22TCN 272-05 [6];

Tu 12 m6 men xoén tinh toan

Ao: Dién tich duoc bao bai dong cit, bao gom ca dién tich 18 rdng trong d6 (mm?);

Ac: Dién tich cua nhanh cét thép ngang kin chiu xoin (mm?);

@ Goc cua vét nit duge xac dinh dua vao cac quy dinh trong myc 5.8.3.4 — 22TCN 272-
05 thong qua gia tri v/fc v6i v 1a tng suét cat duoc xac dinh theo 5.8.3.6.2-3 trudng hop mat
cat hop Va &

s: cu ly cét thép dai

V:Vu _(DVP +TuPh
(vadv gDA)zh

5.8.3.6.2-3 (5)

ps ' po

g, = <0.002 583.4.2-2 (6)
E.A +E A,

Vu: luc cit tinh toén

Pn: chu vi theo tim caa cdt thép chiu xoin ngang kin (mm)

Aon : dién tich dugc bao bai tim caa ct thép chiu xoan ngang kin phia ngoai, bao gom ca
dién tich cac 16 néu c6 (mm?)

bv: bé rong ban bung hiru hiéu 1y bang bé rong ban bung nho nhat trong chiéu cao dv duoc
xéc dinh trong Piéu 5.8.2.7 (mm)

dy : chiéu cao chiu cat hitu hiéu dugc xac dinh trong Diéu 5.8.2.7 (mm)

Aps : dién tich thép du ung luc trong phia chiu kéo udn cua cau kién (mm?)

@: hé sb strc khang quy dinh trong Diéu 5.5.4.2

Vu trong (5) va (6) duoc diéu chinh bang gia tri két hop cua cit va xodn

VJV(mJ )
2A,
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3. CAC YEU TO ANH HUONG DPEN SUC KHANG XOAN CUA NHIP DAM CAU
CONG

3.1. Yéu t6 mit cat

Stic khang xoan danh dinh Tn cia mit cit trong cong thic (4) phu thudc vao gia tri Ao, At
va fy. Ao la dién tich bao quanh boi dong luc cit, ¢ thé hinh dung don gian hon 1a ving dién
tich bao quanh boi duong cét dai kin ngoai cung (hinh 1). C6 thé nhan thay dién tich mit cat
cua dam hop (khong tinh phan canh dam) cang 16n thi sac khang xoén cang 16n

WY
Vvong cét dai kin 1 j
ngoai cung ul H

) . Hinh 2. Céc thanh cét dai han kin th ia chi
Hinh 1. Vang dién tich dé xac dinh Ao. ! Cac tha (fg’tt_diloé?]n in tham gia chiu

T ]

2 Vong c6t dai
kin tham ra
chéng xoan

~ fyrgiatri chay deo d6ng thoi ciing dinh nghia cap vat lidu cua cbt thép dai, trong thiét Ké
cap thép thuong dugc ap dung vai gia tri 400 — 420 Mpa, dugc xem la mét dai luong twong doi
cb dinh.

Ac: Dién tich ctia nhanh cét thép ngang kin chiu xoin (mm?); tong dién tich ciia nhanh cét
dai kin, hodc han lién két cot dai thanh vong kin (duoc minh hoa ¢ hinh 2 14 cac thanh duoc
thé hién nét ddm hon). D¢ ting stc khang xoan caa mat cat c6 thé tang duong kinh cua céc
thanh cét dai dugc han khép kin theo chu vi cuia mat cat, tang sd luong cdt dai kin.

s: cu ly cot thép dai. Cy ly ndy cang nho thi c¢d thé din dén ting sirc khang cat — xoan tuy
nhién cu ly nay khdng nén nhé qua 15cm dé dam bao thuan tién cong tac dam dui khi thi cong
bé tong dam, tranh hién tuong rd, don nuéc hoic cdt lidu.

3.2. Piéu kién gbi trén tru

C6 2 dang bb tri gbi ké trén try (hinh 3) 1a loai 2 gbi va loai mot goi. Dang try 2 goi trén
dinh, dugc ap dung bién hon, khong cho phép bién mit cat trén dinh try c6 bién dang xoan. Vi
hinh thuc bé tri goi nhu vay phan bé méd men x0an s€ bi han ché trong pham vi 1 nhip, qua mat
cit trén tru dang nay s& co budc nhay md men xoan, giéng nhu phan b lyc cat.

Géi chéng xoay Géi cho phép xoay

A A A
Hinh 3: Bé tri gbi khong cho phép dam xoay hoic cho phép xoay quanh truc doc dam.

Dang tht 2 1a tryu chi b6 tri 1 gdi trén dinh. Véi hinh thiic nay tru dang tru cot véi mot goi
ké trén dinh s& giam dang ké vé quy mé néu so sanh vai tru bé tri 2 gdi ké, hinh dang kién tric
cua két cdu ciing trg nén thanh manh hon han. Tuy nhién trong truong hop nay, phan bé mo
men xo4n ¢6 thé “chuyén” qua vi tri goi ké dé phan b sang cac nhip 1an can va tich liy 16n
hon & vi tri c6 dang bé tri gdi thir nhat. Sb lugng tru lién ké bé tri géi dang 2 cang nhiéu thi md
men xoin tich ity vé vi tri gdi chdng xoan s& cang lon.
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Trong két cau thanh cong bang nhip lién tuc, phan b6 md men xoin trén try c6 xu hudng
lam mit cat dam xoay ra phia bén ngoai (ly tam) cua duong cong tim dam. C6 the tao nén mo
men xoin c6 loi nguoC V&i hudng tac dung cua tai trong bang cach bd tri léch géi (dang cho
phép mit cat xoay) vé phia ngoai cua duong cong truc tim dam (hinh 4). Gia tri m6é men xo3n
c0 lgi chinh bang tich sé cua phan luc gdi va do lech tam cua gdi so voi truc ding cua dam. Mo
men xoin phat sinh do bé tri léch gdi s& triét tieu mot phan mo men X03n gay ra baéi cac tai
trong thiét ké va tao nén mot budc nhay vé phan bd md men xo4n tai vi tri trén géi. Do léch
tam cang 16n thi md men xoén do phan luc gdi gay ra cang 16n tuy nhién muc do léch ciing chi
han ché khi gbi chi dugc bé tri trong pham vi bé rong day cua dam hop.

)

T7\ P.xe

Hinh 4. B4 tri gdi léch dé tao md men xoin ¢4 loi.

3.3. Cap DUL

Nghién ctru cua tac gia bang Gia Nai — Lé Pic Chinh [5] da chi ra rang cac dang tai trong
phd bién nhu luc thang dung dat dang tim, mo men x0an, mé men udn tac dong Ién nhip dam
cong ciing déu gay ra xoin. Voi dam thang hé DUL c6 tac dong doc truc, nén léch tdm va phan
bd theo hudng thang dung (néu dudng di bo cap c6 dang cong). Voi dam cong, cac bo cap dugc
thiét ké cong theo tim dam trén mat bang, do vay con ¢ thém thanh phan luc phan bd huéng
tam (hinh 5). Tat ca cac tac dong luc vira dé cap tur hé thong (ng suat trudc deu gay ra xoan
trong dam. Nhu vay trong qua trinh phan tich thiét ké can xem xét mirc d6 xoan gay ra boi hé
théng (ng suat trugc.

I ’

Hinh 5. Cap DUL bé tri trong dim cong.
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4. KET QUA VA PHAN TiCH

4.1. Vi du khao sat 1

Vi du khao sat két ciu cau cong BTCT DUL mit cit hop don 6 nhip lién tuc. Mo ta chung
cua két ciu duoc thé hién nhu trén hinh 6. Két ciu duoc thiét ké dé xuat cho mot nhanh cua nit
Vanh dai 3 - Quéc 16 5B véi quy mo 2 lan xe HL93, khau do6 nhip 40m, ban kinh cong 70m,
mtc ban kinh cong nho nhat dua theo tiéu chuan thiét ké duong cip 3 dong bang. Cac thong sb
vat liéu thiét ké 1a yéu t quan trong dé xay dung mo hinh két cau tin cay va la co so dé danh
murc d6 an toan caa két cau cong trinh. Céc thdng sé vat liéu ap dung trong vi du 1 duoc trinh
bay ¢ bang 1.

L =40 m

Me
Hinh 6. So d6 két cau vi du khao sat 1.
Bang 1. Cac thdng sb vat liéu thiét ké.
TT Vit ligu két cau Ky higu Cuwong dp
1 Bé tong dim B J'e =40 Mpa
E.= 32000 Mpa
Fs=1860 Mpa
2 Thép cuong do cao Grade270 Fy=1670 Mpa

Es = 200000Mpa

Hinh 7. Thiét ké dam cong xuét phat tir dim thang.

Mo hinh phuong phap phan ti hitu han (PP PTHH) [7] dugc ap dung dé mo ta két cau nhip
dam. Nhip dam cong tron trén mat bang dugc roi rac bang cac doan phan tir khung dam thang
(beam element) dinh nghia boi phan mém Midas/Civil [8,9]. Cac nit phan tir md ta dam cau
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biéu di&n bac ty do cho md hinh phan tich xip xép nam trén duong tim cua dam khao sat. Phan
tich ddc diém hinh hoc caa két cau nhip dam hop trong vi du khao sét c6 thé nhan thay, chiéu
rong mit cit dam hop don xap xi 10 m, khoang ¥ chiéu dai nhip cho phép ap dung chudi cac
phan tir thanh dé mé ta nhip dam hop va cho két qua tin cay phuc vu cong tac phan tich thiét ké
[10]. Béo céo [11] ciing c6 khuyén nghi néu két cau nhip cé gia tri L/R, tuong tng véi nhip
chinh 16n nhit va ban kinh cong bang, nho hon 0.8 c6 thé md ta dam thanh chudi céc phan ta
khung dam don 1¢ ké tiép nhau vai nat phan tir dam nam trén duong cong tim caa két cau nhip
cau. Trong vi du khao sat, diéu kién bién tai cac vi tri g6i duoc dinh nghia dé mat cat khong co
bién dang xoan (quanh truc dam), tng vai hinh thirc dim duge dit trén dinh tru c6 bd tri 2 gdi
nhu mé ta trong hinh 3. M6 hinh ciing xét dén trinh ty thi cong d6 bé téng tai chd tuan tu tinh
tién véi phan doan thi cong duoc bé tri phii hop dé cac méi ndi thi cong nam & céc vj tri ¢6 noi
luc nho nhét [3]. Mt cit dam va sé luong cap DUL duoc xac dinh dya trén duong bao mo
men udn xac dinh tir hé két cdu nhip véi gia thiét nhip dam Ia thang véi chiéu dai nhip twong
g vai chiéu dai cung cua tim dam cong. Su 1am viéc caa cap DUL trong mé hinh s& duoc md
ta twong duong thanh hé luc gém lyc doc truc, luc phan bé déu theo phuong dirng va ngang va
md men ubn phan bé déu [8,9].

50000 -
== TTSDcan tren

== TTSDcan duoi
4 == (CD1cantren
\ == CD1canduoi

40000 -

= 30000 -

Z 20000 |

(kNm

€ 10000 -

me

0 i A
T

«©

M

-10000 | W
-20000 -
-30000 -

Ly trinh d”ém (m)
-40000 -

Hinh 8. Biéu d5 bao momen uén dam thang té hop tai trong TTGH CP1 va TTGH SD.

S6 lugng b6 cép tai cac vi tri 1am viéc nhay cam nhu giita dam va trén try sé duoc xac dinh
tir biéu d6 bao md men ubn caa dam thiang co cing bé tri kich thuéc nhip va mat cét (hinh 8).
Co s¢ tinh toan duya trén diéu kién sic khang uén cua dam so sanh véi gia tri mé men udn 1on
nhat tir to hop tai trong ng Véi trang thai gidi han cuong do 1, 2 hoac 3 va dya trén diéu kién
Kiém soat sy xuat hién vét nit tinh véi cac gia tri bao m6 men Ion nhét tir to hop tai trong ung
Véi trang thai gidi han st dung, trudng hop yéu cau luong cép I6n hon s& dugc lya chon. Tir
két qua duong bao ndi luc da trinh bay, sb lugng bé cap can thiét dam bao dam an toan va gia
tri md men 16n nhat dugc xac dinh 1a 10 bo loai 13 tao 15,2 mm mdi b6 (13T15).

5000 -
4000 -
3000
2000
1000 -

0 e

-1000
-2000 -

&= MMXdamTdo TT+DUL
=S= MMXdamCdoTT
=== MMXdam Cdo TT+DUL

-3000 -

4000 | = 2
-5000 - Lv trinh dam (m)

Mo men xoan (kNm)

Hinh 9. Phan b6 md men xoin do tinh tai trong dam thing va cong.
Két qua cho théy tinh tai va h¢ thdng DUL khong gdy ra md men xoan trong dam thang

nhung gdy ra phan bd xoin dang ké trong dam cong (hlnh 9). Trong cac tac dung tinh gy ra
mo6 men xoan Ién dam cong, thanh phan do cap DUL chiém ti I¢ twong dbi I6n, & vi tri trén cac
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tru, 12 vi tri c6 gié tri phan bé md men xoan bat loi, & mtc xap xi 50%. Md men xoin trong dam
cong do hé théng cap DUL chu yéu tir cac thanh phan luc rai déu do cac doan bd tri cong cua
bé cép trén mat phang dang va bé cap cong theo dam cau trén mat phiang nam ngang gay ra
thanh phan lyc phan bé huéng tam.

Két qua duong bao md men udn do td hop tai trong TTGH CP1 d6i véi truong hop dam
cong va dam thang tuong tng duoc thé hién trong hinh 10. Két qua cho thay gié tri bao mé men
& dam thing van Ién hon mot chat, xét ca can trén va can dudi, so véi dam cong cé cuing bé tri
va kich thuéc nhip. C6 thé giai thich hién twong nay do yéu té dam cong, khoang cach thuc
gitta 2 vi tri gdi (chiéu dai day cung) ngin hon so véi trudng hop dim thang di lam giam bét
khau do nhip 1am viéc cé hiéu. Nhu vay trong khau thiét ké so bo str dung gié tri duong bao md
men caa dam thiang dé tinh toan lwong thép cuong do cao 13 hoan toan déng tin cay.
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Mo men udn (kNm)

Hinh 10. Pudng bao MM uén té hop TTGH CP1 trudng hop dam cong va thing twong Gng.
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Hinh 11. Puong bao MM xoin t6 hop TTGH CP1 trudng hop dim cong va thang twong tng.

Céc két qua vé xoan 1a duong bao md men xoan do té hop tai trong TTGH CP1 tac dung
lén dam cong va dam thang twong (ng thé hién trong hinh 11. Xoan phat sinh trong dam thang
chi do hoat tai xép léch tam. Biéu d6 cho thay gié tri bao md men xo0an c6 gia tri 16n nhat ¢ khu
vuc trén va xung quanh tru cau, gia tri bao xoin cua cau cong Ién hon xap xi 4 1an so véi cau
thang. Nhu vay, ¢6 thé khing dinh sirc khang xoan va phan b wng cat do xoan - cat két hop 1a
van dé dang quan tdm nhat trong c6ng tac tinh toan thiét ké ciu dam cong, dic biét 1a nhitng
truong hop bén kinh cong nho nhu truong hop khao sat nay.

Tir két qua ngi lyc cua md hinh phan tich két ciu, diéu kién vé su can thiét c6 phai kiem
toan xoan hay khong s& duoc thuc hién nhu cong thuc (1) va (2) trong phan gioi thiéu, Ty>0.25
o Teor. Két qua khao sat cho thdy can thiét phai tién hanh kiém toan xoan véi dang két dam hop
BTCT DUL c6 théng s6 hinh hoc nhu da trinh bay. Theo ndi dung c¢ong thirc 5.8.3.5 va 5.8.3.6
cia TCVN 11823:2017 g6c & trudng hop dam khao sat dugc tinh ra voi gia tri xap xi 37.5° va
lip vao cong thirc (92) trong muc 5.8.3.6.2 [6]. dé xac dinh sirc khang danh dinh T, Gié tri sirc
khang xo3n nay s& duoc so sanh tinh kiém toan vai gié tri bat lgi nhat trong két qua duong bao
md men xoén thu dwgc. Tir két qua khao st c6 thé két luan voi diéu kién mat cit dam va luong
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cap DUL duoc thiét ké dua trén co so dam thang, két cau nhip chua phdi ap dung bién phap
chong x0an bang bé tri Iéch DUL hoic léch gbi, véi suc khang x0an tao nén tir mat cat hop va
cbt dai khép kin c6 dudng kinh 25mm budc 250 mm c6 gid tri xap xi 19350 kN.m so véi gia tri
md men xoan thiét ké bat lgi nhat véi gia tri tuyét ddi & mic 6300 kN.m, s& dam bao cho dam
lam viéc an toan véi noi dung kiém vé siic khang xoan.

4.2. Vi du khao sat 2

Trong khao sat nay diéu kién thiét ké thong sé hinh hoc dam, vat liéu va bé tri cap DUL
vé co ban gidng nhu trong vi du khao séat 1, tuy nhién c6 su khac biét vé diéu kién gdi. Cau co
6 nhip va 7 vi tri dit gbi trong d6 2 vi tri trén md va vi tri try giira bé tri goi chdng xoén (dinh
tru bo tri 2 gbi), cac vi tri try con lai b6 tri gbi cho phép mat cit dam bién dang xoan (dinh try
bé tri 1 géi) (hinh 12). Nhu vay két cau nhip dugc chia 1am 2 “lién” cho phép mét Cit dam trén
vi tri tru trung gian thudc mai lién cé thé bién dang xoan.

40m

S G Sy

Géi cho phép
xoay

Gé6i chéng xoay

Hinh 12. So d6 nhip cho két ciu vi du khao sat 2.
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Hinh 13. Gia tri duong bao mé men xoan két ciu dam cong vi du 2.

Két qua gia tri dudng bao md men xoin trong két cdu dam cong truong hop khao sat 2
dugc biéu dién ¢ hinh 13. C6 thé thay phan bé md men xoan déu ¢ gia tri tuyét doi lon ¢ cac
Vi tri trén mé va tru vi day 1a noi ¢6 gia tri phan bd luc Cat va md men uén déu cing I6n. M6
men xoan & trén céac vi tri md, try c6 xu hudng tang dan vé do 16n dén vi tri tru gitta tiép giap
gitta 2 lién, chinh 1a vi tri b6 tri gbi chéng xoan. Gia tri bao md men xoan & vi tri try giita nay
cO gia tri tuyét ddi 16n hon dang ké so vai gia tri & cac vi tri gdi va tru khéc, xap xi 14500kN.m
nhung van nhé hon mirc khang xoin cua mat cat cuia mit cit dam 1a 19348 kN.m. Tai cac vi tri
g6i cho phép dam bién dang xoén, van c6 diém nhay trong phan bo dwong bao xodn vi & cac vi
tri nay c6 budc nhay vé lyc cat va md men xoin gay ra boi phan luc g6i theo phurong ngang
can bang vai thanh phan luc phan bé hudng tdm cua hé thong wng suat trudc.
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Pudng bao md men xoin cua nhip dim cong cua 2 trudng hop khao sat 1 va 2 duoc so
sénh v6i nhau ¢ biéu d6 hinh 14. Két qua cho thy gi tri bao md men xoén truong hop dam
cong 2 lien bd tri 90| (vi du khao sat 1) cho phép bién dang xoén cho gia tri tuyét dm bao mo
men xoan én gan gap 2 Ian gia tri truong hop dam cong b tri tat ca goi chong X03n (vi du
khao st 2) (14500 so vé&i xap xi 7500 (KN.m)). Su so sénh vé két qua cho thay b tri géi cho
phép bién dang xoin khdng c6 loi vé mat mé men xoan phét sinh trong dam. Tuy nhién voi
trueong hop chiéu dai nhip chua qua 16n, < 40m, mat cit dam hop duoc thiét két thong thuong
va bd tri cot thép dai hop 1y, nhu dé xuat & truong hop khao sat 1, van c6 thé dam bao sirc khang
x0an cho két cau.

Puwong bao MM xoén ctia 2 vidy
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Hinh 14. Gia tri bao md men xoén cua két ciu nhip dam cong vi du 1 va vi du 2.
4.3. Vi du khao sat 3

Két cau khao sat co ban dya trén thiét ké nhip cong khao sat 2 vé khau d6 nhip bé tri nhip,
mat cat dam hop, sé lugng va bd tri duong cap DUL. Piém dic biét caa két cau nhip cong vi
du 3 1a gi trén céc tru mot goi bd tri Iéch ra bén ngoai véi khoang céch 0.5m véi muc dich tao
ramé men x0an tap trung do phan luc g6i dat léch tam, can bang lai mot phan gié tri phan b
mo6 men xoan 16n trén dim ciu, nhu mé ta ¢ hinh 15.

Lién dam bién dang xoan

"/ \05m

0.5m\ 13 i‘\]\\
? Gbi chéng xoay Géi cho phép

xoay

Lién dam bién
dang xoan

Hinh 15. B tri lién cho phép dam bién dang xoan & vi tri trén tru trung gian véi cac gbi don bo tri
Iéch dé giam xoan trén nhip.

V6i so d6 cau va bé tri gbi nhu da trinh bay, so d6 phan tich két ciu duoc ap dung nhu &
hinh 16. Vi tri dat cac gbi ké don s& dat cach nit tim dam mot doan 0,5m. Giira vi tri g6i va tin
dam s& duoc dinh nghia mot dang lién két rat cing nhung khong trong luong. Véi giai phap b
tri léch gbi nhu da trinh bay, phan b duong bao md men xoin da déng déu hon & céc vi tri goi
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trén mé va cac try trung gian, khdng gidng nhu & vi du 2 phan bé gié tri bao xoin qua I6n & khu
vuc gdi chéng xoin phan chia 2 lién xoan (hinh 17). Gia tri 16n nhat ¢ can trén va can dudi
ciing khong qué chénh 1éch nhau (-8763 va 6249 kN). Sy phan b gia tri bao xoén trong két ciu
dam cong bé tri gi léch c6 thé xem gan tuong tu nhu truong hop bé tri gdi chéng dam xoay
trén tat ca cac dinh tru.

Me

Hinh 16. So dd két cau cho nhip dim cong vi du 3.

8000 Bao mo men xoan nhip dam vidu 3
6000
'g 4000
: Fal
= 2000 1
v§ o J_,.'\ _I".'\ﬁ 'J_rr'\L ]
= " Y by A y
& 2000 100 d
£ ’ .
«©© s J
S -4000 "
8 =—o=CD1-CT-4GX-LG
@ -6000
-8000 = CD1-CD-4GX-LG
-10000
Hinh 17. Gia tri duong bao xoan TTGH CB1 cho két cau nhip dam cong vi du 3.
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Hinh 18. Gia tri bao md men xoén TTGH CP1 cua két ciu nhip dam cong vi du 2 va vi du 3.

Gia tri dudng bao xoin cua dém cong Vi du 2 va vi du 3 duoc so sanh véi nhau (hinh 18).
O khu vuc phan b gié tri bao xoan 16n viéc bé tri gol Iéch da lam giam di dang ké gia tri bat
lgi, cu thé nhu nhu vi tri gdi chéng xoay giira 2 lién dam, gié tri tuyét d6i bao md men xoén cua
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két cau vi du 3, chi biang 0,6 1an so vai gié tri bat loi nhat caa két cAu nhip cong vi du 2 vai 2
lien dam xoan.

5. KET LUAN VA KIEN NGHI

Cac thdng sb thiét ké quan trong cua két cau nhip lién tuc cong bang dam hop BTCT DUL
véi ban kinh cong R = 70, khau do nhip <40 m nhu chiéu cao dam, s6 luong va bé tri duong di
ctia b6 cap c6 thé dugc xac dinh dya trén két ciu dam thang c6 khau do nhip twong tng. Tuy
nhién cdt thép dai can b tri khép kin theo chu vi mat mét véi duong kinh va budc toi thiéu lan
luot 1a 25mm va 25 cm dé dam bao kha nang khang xoan véi to hop tai trong thiét ké theo trang
thai giéi han cuong do.

Trong két cau nhip dam cong bang vai cac thong sé hinh hoc nhu da dé cap o trén, phan
b6 md men xoin 16n nhit gay ra béi tac dung dung cua h¢ thdng g sut trude chiém xap xi
50% tong gié tri gay ra boi tong cac tac nhan tai trong tinh.

Bé tri gbi chong bién dang xoan co loi nhat vé phan bé gié tri bao xoan cho dam cong tuy
nhién c6 thé tang khoi lugng vat liéu - thi cong cong két cau try.

Trong gidi phap bé tri lién dam cho phép chuyen Vi X04n, cac gol trung gian trong lién dam
dugc bd trf don chiéc cho phép mit cit trén goi co thé blen dang xo4n, 1am phan bd xoan truyén
tich lay vé 2 dau cua lién, dac biét ¢ vi tri gol chéng xoan giira 2 lién.

B tri gbi don chiéc cho _phep dam xoan léch ra ngoai phia duong cong tim dam co thé
phan b deu lai gia tri bao xoan, vé dang gidng nhu bd tri gbi chéng chuyén vi xodn & vi tri co
phan b xodn bit loi nhét.
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