CHAO MUNG KY NIEM NGAY NHA GIAO VIET NAM 20/11

NGHIEN C(U TiNH TOAN HE SO PHAN BO NGANG DOI VOI DAM TRONG
CUA CAU DAM SUPER T CO CHIEU CAO DAM NAM NGOAI PHAM VI
TIEU CHUAN CHO PHEP
ANALYSIS OF THE DISTRIBUTION FACTOR PER LANE IN INTERIOR BEAMS
UNDER LIVE LOADS OF SUPER T GIRDER BRIDGES WITH THE BEAM'S

DEPTH OVERSIZED
TRAN NGOC AN
Khoa Céng trinh, Trirong Dai hoc Hang hai Viét Nam
Email lién hé: antn.ctt@vimaru.edu.vn
Tom tit
Bai bo trinh bay viéc nghién ctru tinh toén hé sé phén bé ngang dbi véi dam trong ctia cau
dam Super T c6 chiéu cao dédm ndm ngoai pham vi Tiéu chuén cho phép tinh theo bang tra.
Phan cubi bai bdo, mé hinh cdu Cao Lanh duoc phén tich va tinh toan.
Tir khéa: Hé sb phéan bb ngang, cdu ddm Super T, chiéu cao ddm ndm ngoai pham vi tiéu chuén cho phép.
Abstract
This paper presents caculation of distribution of live loads per lane in interior beams of Super
T girder bridges with the beam’s depth out of Standard. In addition to this, the Cao Lanh
bridge is analysed and calculated.
Keywords: Distribution of live loads per lane, Super T girder bridges, the beam’s depth out of standard.
1. Gi@i thiéu chung

Cau dam Super T dwoc ap dung ngay cang nhiéu déi véi dy an céu lon tai Viet Nam, voi cac
wu diém: tiét kiém chi phi, hinh dang dep, an toan trong thi cdng, tinh on dinh va hiéu qua ket cau
cao,... Mot sb6 dw an tieu biéu st dung két cAu dam Super T nhu: phan cau dan cla cac cau My
Thuan cau Rach Miéu, cdu Can Tho cau Cao Lanh, cdu An Déng,...

Theo Tiéu chuan thiét ké cdu 22 TCN 272-05, viéc tinh toan hé sé phan b ngang (HSPBN)
momen va lyc cét theo cac bang 4.6.2.2.2a-1 va 4.6.2.2.3a-1 dbi v&i dam trong clia cau dam Super T
chi ap dung khi chiéu cao dam trong pham vi 450mm < d < 1.700mm. Trong trwdng hop chiéu cao
dam ndm ngoai pham vi nay, tiéu chuan 22 TCN 272-05 khéng chi rd cach tinh HSPBN theo cach nao
ma chi dé& xuét néu khoang cach gitra hai ddm chd S > 3.500mm thi s&r dung phwong phap don bay.

Trong ndi dung bai bao nay, tac gia trinh bay cac cach tinh HSPBN khac nhau dbi véi cau
dam Super T ¢é chiéu cao dam I&n dwa trén céc tai liéu chuyén nganh, phan cudi bai bdo, mé hinh
cau Cao Lanh dwoc phan tich tinh toan va so sanh véi két qua tinh theo mé hinh khéng gian bang
phwong phap phan t& hiru han.

2. M6 hinh tinh cau dam Super T ¢6 chiéu cao dam Ié&n

Dbi v&i chu ddm Super T ¢6 chiéu cao dam Ién, cé hai phwong an chinh dé tinh néi lyc:

- Xét md hinh toan cau va st dung cac phan mém chuyén dung dé tinh néi luc.

- Xét mé hinh ddm don va tinh ndi lwc cho riéng tirng dam. Trong d6, HSPBN hoéc van duoc
st dung theo cac bang tinh 4.6.2.2.2a-1 va 4.6.2.2.3a-1 trong Tiéu chuan 22 TCN 272-05 [5] hoac
duoc tinh theo phwong phap don by [4].

2.1. Hé sé phan bé ngang tinh theo 22 TCN 272-05

Hé sb phan bd ngang momen va lyc cat déi véi dam trong clia cAu dam Super T theo cac bang

4.6.2.2.2a-1 va 4.6.2.2.3a-1 dwoc trinh bay trong Bang 1.

Béng 1. Tinh hé sé phan bé ngang momen va luc cat cho dadm trong cta cdu dam Super T [1]

S B Mbt Ian thiét ké chiu tai Hai hoac hon hai 1an thiét ké chiu tai
Momen (§/910)"* (Sd / I})"* (5 /1900)*° (8d / 12)"
(5 /3050 (/)" (5/2250)" (54/ )"

vc’ri: Sla khoéng cach gira hai dam cha, d la chiéu cao dam Super T, L Ia chiéu dai nhip tinh toan.
2.2. Hé sé phan bé ngang tinh theo phu’o’ng phap don bay

Theo phwong phap don bay, gia thiét rding ban mét cdu duoc twa lén trén cac gbi tai vi tri cac dam
doc. Bo clirng ban mét dwoc cu duwoc xem = 0 (coi nhw bi cat rdvi) tai vi tri cac gdi (trtv vi tri dAm bién).
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Nhw vay, khi dat tai 1én doan két cu ngang gdi 1&n 2 ddm doc chil ndo thi chi 2 ddm doc chi d6
tham gia chiu lwc theo nguyén téc don bay nghia la tinh theo nguyén tac tinh phan luc gbi ciia dam
gian don [3].

a. Trwdng hop xép tai 1 1an:
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) Hinh 1. Xép tai mQt lan
HSPBN khi tinh cho xép tai 1 lan (chung cho lwc cat va momen).

mg =m(1/2)(y,+Y,) (voihé sb lan xe m = 1,2)
b. Trwéng hop xép tai 2 lan:
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Hinh 2. Xép tai hai lan
HSPBN khi tinh cho xép tai 2 lan (chung cho lwc cat va momen):

mg =m(L/2)(y,+Y, + ;) (v6i hé sb lan xe m = 1)

3. Tinh toan HSPBN d6i v&i dam trong ctia cau dan cau Cao Lanh

Trong muc nay, HSPBN cutia dam trong cau dan cau Cao Lanh sé dwoc tinh toan theo 2
phwong &n da trinh bay trong Muc 2 va so sanh véi két qua tinh theo mé hinh khéng gian.

Mét s6 cac théng sé clia cAu Cao Lanh: khodng cach gitra hai ddm ch( S = 2,2 m; chiéu cao
dam Super T d = 1,75 m; chiéu dai nhip L, = 38,3 m; khoang cach dau dam dén tim géi a = 0,35 m.
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Hinh 3. Mt cdt ngang cu dan ctda cau Cao Lanh [7]
St dung phan mém Midas 2011, mé hinh hoa dam Super T dwoi dang mat cét lién hop gitra
phan dam Super T phia dwdi va ban mat cau hiru hiéu phia trén.
Theo tiéu chuan 22 TCN 272-05, modul dan héi duwgc xac dinh theo cong thirc:
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E =0.043x &* x [

Véi ) 1a khéi lwong riéng clia bé tong tinh theo kg/m3 va fc 1a gia tri tuyét d6i cwdng do chiu
nén danh dinh ctia bé téng tinh bdng MPa, E trong cong thirc trén dwoc tinh theo don vi MPa.

Theo tai liéu [7], v&i bé tong dam co fc = 50MPa, bé tong ban méat cau fc = 35Mpa, ta c6
modul dan hoi cla bé tong dam va bé tong ban mat cau lan lwot la:

Ep = 38006989,49 kN/m? va Es = 31798928,83 kN/m?
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Hinh 4. Mt cdt ngang dam Super T [7]
Khoi tao mat cit composite béng cach vao Model / Section / Composite Section / Generate.
Tao tén cac mat cét voi sb Parts: 2. Khai bao cac parts clia cac mét cat bang cach vao Model /
Section / Composite Section / Add Parts. Muc Part ID: 1, chon viing ban mét cau véi vat liéu khai
b&o la bé téng ban mat cdu. Muc Part ID: 2, chon ving dam Super T v&i vat liéu khai béao 1a bé téng
dam. Trén Hinh 5 1a hinh anh khai bao mat cat gitra nhip trong phdn mém Midas 2011.
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Hinh 5. Khai bdo mat cat giira nhip dam Super T trong Midas 2011

Phan nhip clia cau dan cau Cao Lanh dwoc mé hinh hoa trong phan mém Midas nhuw trén
Hinh 5. Lién két tai hai dau dam la lién ket goi co dinh va lién két goi di dong.

Hinh 6. M6 hinh héa két cdu nhjp cadu din cdu Cao Lanh trong phdn mém Midas 2011
Do dam Super T khéng cé ddm ngang trung gian nén dé tao s lam viéc chung gitra cac dam
Super T, khéi tao cac phan ti lien két ngang cé chidu cao bang chiéu cao ctia ban mét cau voi
modul dan hdi ciia ban mat ciu da tinh dwoc & trén.
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Khai bao céac lan xe (4 Ign) V@i chu 'y, muc Vehicular Load Distribution chon Cross beam, VOi
Cross beams group la cac phan ttr lién két ngang co chiéu cao bang chiéu cao ctia ban mat cau
(Hinh 7).

Hinh 7. Khai béo céac lan xe

Momen My va lyc cét V I&n nhat do hoat tai HL93 (xe 3 truc + lan) gay ra trén mot dam tai mat
cét gitra nhip va mat c&t géi theo trang thai gi¢i han cwéng d6 | khi tinh theo mé hinh khéng gian
trong phan mém Midas 1an lwot 14 3926,5kNm va 547,75kN. S& dung nguyén téc xép tai 1én dwdng
anh hwéng, xac dinh dwoc momen M, va lwc cét V do hoat tai HL93 gay ra trén mét cat toan cau tai
gitra nhip va tai gbi 1an luot 1a 8712,37kNm va 963,22kN. Nhw vay, HSPBN cho momen va lyc cét,
tinh theo mo hinh toan cau st dung phwong phap phan t& hiru han (phdn mém Midas) 1an lwot 1a
mgm = 0,451 va mgy = 0,569.

Céc két qua tinh hé sé phan bd ngang cho ddm trong ctia cAu dam Super T va so sanh vdi
két qua tinh theo mé hinh khéng gian (st dung phwong phap phan t& hiru han bang phan mém
Midas) dworc trinh bay trong Bang 2.

Béng 2. Tinh HSPBN momen va luc cat cho ddm trong cta nhip dan ciu Cao Lanh

Sai s6 so v&i Sai s6 so v&i
Phwong phap tinh SIEE mo hinh khéng gian HSPBJN mo hinh khéng gian
momen lwc cat
(%) i (%)
Coéng thre thye nghiém 0,522 +15,74 0,605 +6,33
Phwong phap don bay 0,818 +81,37 0,818 +43,76

4. Két luan

Viéc tinh toan HSPBN cho dam trong ctia cAu ddm Super T c¢6 chiéu cao dam I6n (d >
1700mm) chwa dwoc hwéng dan ré rang trong Tiéu chudn 22 TCN 272-05. Théng qua viéc tinh toan
HSPBN cho dam trong ctia nhip dan cdu Cao Lanh, nhan thy néu tinh HSPBN theo céng thirc thyc
nghiém trong 22 TCN 272-05 va theo phwong phap don bay déu cho két qua thién vé an toan nhung
tinh theo cdng thirc thwe nghiém trong 22 TCN 272-05 sé& cho két qua sat hon, trong khi dé tinh theo
phwong phap don bay sé cho sai sb két qua 1a kha 16n.
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