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LOI NOI PAU
TCVN 11823 - 4: 2017 dwoc bién soan trén co s& tham khao Tiéu chuan thiét k& cau theo hé s6 tai

trong va strc khang ctia AASHTO (AASHTO, LRFD Bridge Design Specification). Tiéu chudn nay la
mot Phan thudc BO tiéu chudn Thiét ké cau dudong bd, bao gdbm 12 Phan nhu sau:

- TCVN 11823-1:2017 Thiét ké cau dwong bd - Phan 1: Yéu cau chung

- TCVN 11823-2:2017 Thiét ké cau dwong bd - Phan 2: Téng thé va dac diém vi tri
- TCVN 11823-3:2017 Thiét ké cau duong bd - Phan 3: Tai trong va Hé so tai trong
- TCVN 11823-4:2017 Thiét ké cau duong bd - Phan 4: Phan tich va Banh gia két cau
- TCVN 11823-5:2017 Thiét ké cau duong bd - Phan 5: K&t cau bé téng

- TCVN 11823-6:2017 Thiét ké cau dwong bd - Phan 6: Két cau thép

- TCVN 11823-9:2017 Thiét ké cau duong bd - Phan 9: Mat cau va Hé mat cau

- TCVN 11823-10:2017 Thiét ké cau dwong bd - Phan 10: Nén mong

- TCVN 11823-11:2017 Thiét ké cau dudng bd - Phan 11: M8, Tru va Tuwdng chan
- TCVN 11823-12:2017 Thiét ké cau dudng bd - Phan 12: Két cdu vui va Ao ham

- TCVN 11823-13:2017 Thiét ké cau dwdng bd - Phan 13: Lan can

- TCVN 11823-14:2017 Thiét ké cau dwong bo - Phan 14: Khe co gidn va Goi cau

Tiéu chuén k¥ thuat thi cong twong thich véi Bo tiéu chuan nay la Tiéu chuan ky thuat thi cong cau
AASHTO LRFD (AASHTO LRFD Bridge construction Specifications)

TCVN 11823 - 4: 2017 do B6 Giao thdng van tai to chirc bién soan, Bd Giao théng van tai dé nghi,
Tong cuc Tiéu chudn Do lvdong Chat lwgng tham dinh, B6 Khoa hoc va Cong nghé céng bé.

THIET KE CAU PUONG BO - PHAN 4: PHAN TiCH VA BDANH GIA KET CAU
Highway Bridge Design Specification - Part 4: Structure Analysis and Evaluation
1 PHAM VI AP DUNG

Tiéu chuén nay quy dinh cac phwong phap phan tich thich hgp dé thiét ké va danh gia cac loai cau,
nhwng chi gi&i han trong viéc md hinh héa két ciu va xac dinh tAc déng cla luwc (hiéu rng luc).



No6i chung, cac két cdu cau dugc phan tich trén co s& vat liéu dan hdi. Tuy nhién tiéu chuén cho phép
phan tich khong dan héi hoac phan bé lai hiéu rng lwc trong mét s6 két cdu nhip dam lién tuc. Tiéu
chuan quy dinh phan tich khdng dan hoi d6i véi cac cau kién chiu nén lam viéc & trang thai khdng dan
hoi va dugc coi nhw la mot treong hop clia cac trang thai gi¢i han dac biét.

Co thé sir dung cac phuong phap phan tich khac dua trén co cac tinh chét vat liéu duoc quy dinh
trong tiéu chuan dong thoi théa mén diéu kién can bang va tinh twong hop.

2 KY HIEU
CAc ky hiéu str dung trong tiéu chuan nay dwoc liét ké trong Bang 1

Bang 1- Céac ky hiéu

Ky hiéu| Pon vi Mo ta Piéu vién dan
A mm? dién tich dam, dam doc hodc b6 phan két ciu 6.2.2.1

A mm? dién tich t6ng cdng clia cac swdn tdng cudng 6.2.6.4

A mm? dién tich t6ng cdng clia cac swdn tdng cudng 6.2.6.4

a mm chiéu dai viing chuyén tiép cta bé rong ban canh dam httu  /6.2.6.2; 6.2.6.4

hiéu ctia dam hop bé tdng; cu ly gitra cac cau kién tang clrng
doc, hodc bé rong swon clrng trong mat cau thép tric huéng

B mm khodng cach gilra cac dam ngang 6.2.6.4

b mm chiéu dai IGp xe; bé rong dam; bé rong cta céu kién tdm; bé 6.2.1.8; 6.2.2.1;
rong ban canh dam do vé méi phia clia ban bung dam 6.2.6.2

be mm bé rong ban canh co hiéu twong trng véi vi tri cu thé clia 6.2.6.2
tlrng phan doan nhip dang xét

bo mm bé rong ban bung dam chiéu Ién mat phéng trung tuyén ctia [6.2.6.2
két cau nhip cau.

bm mm bé rong ban canh hiru hiéu cho phan doan phia trong clia 2.6.2;62.6.2
nhip; Trweong hop dac biét cla be

b, mm bé rong ban canh cé hiéu doi véi cac luc phap tuyén tac 6.2.6.2
dung tai ving neo

bs mm bé rong ban canh c6 hiéu tai cac g6i do phia trong hoac déi 6.2.6.2
v&i ban canh hang; Trwedng hop dac biét cha be

C - hé s6 lién tuc; Tham sb dd clrng 6.2.1.8; 6.2.2.1

Cn - hé s6 gradien cia mdmen 5.3.2.2.1

C. - tham s6 clia cac gbi d& chéo 6.2.2.2.5

D mm Chiéu day ban bung ctia dam cong theo chiéu ngang; Dx/Dy, /6.2.1.8; 6.2.2.1
bé rong phan bd trén 1 lan

D, N.mm?/mm |d0 clrng chéng udn theo phwong clia cic thanh cot thép chd 16.2.1.8

Dy N.mm?%mm |d6 ctrng chéng udn thdng géc v&i cac thanh c6t thép chu 6.2.1.8

d mm ichiéu cao clia dam hodc dam doc phu 6.2.2.1

de mm khoang cach gitra ban ban bung phia ngoai ctia dam bién va [6.2.2.1
mép trong clia da via hoac rao chan giao thdng

d, mm ichiéu cao clia két ciu nhip 6.2.2.2

E MPa; mm |md dun dan hoi; bé rong twong duwong phan bd; bé rong 5.3.2.2.1; 6.2.3;
trong duwong vudng goc véi nhip dam 6.2.10.2

Es MPa Mo dun dan hoi clia vat liéu dam 6.2.2.1

Eo MPa Mo dun dan hoi clia vat liéu ban 6.2.2.1

Evor  [MPa Mo dun dan hoi trong dwong cla cap dung tinh, xét dén 6.3.7
hiéu rng phi tuyén

Espan Jmm chiéu dai phan b6 tvong duwong song song v&i nhip dam 6.2.10.2

e mm hé sb dieu chinh phan bd tai trong; khoang cach suon trong [6.2.2.1; 6.2.6.4

mat cau thép trc huwéng

eq mm khodng céch gilra cac trong thm clla dam va mat cau 6.2.2.1




fe MPa (rng sudt tinh toan (da nhan hé sé), dwgc hiéu chinh dé tinh 5.3.2.2.2.1
icac hiéu (rng lwc thiy clp

2 MPa (rng suat trong tng vé&i My, 5.3.2.2.2.2

Gp kN hiéu (rng Iwc do tai trong thiét ké 6.2.2.4

Gp kN; hiéu ng lwc do qua tai xe 6.2.2.4

g m/s? gia tOc trong tred'ng 6.2.2.1

Om - hé s6 phan bd hoat tai nhiéu lan xe 6.2.2.4

01 - hé s6 phan bd hoat tai mét lan xe 6.2.2.4

H mm chiéu sau tir mép trén cong dén mép mat duwdng; chiéu cao 16.2.10.2; 7.4.4
trung binh clia két cdu phan duwéi d& goi dang duoc xét

H,H.,H, [N thanh phan ndm ngang cla lwc cap 6.3.7

h mm bé day cta ban 6.2.1.3

I mm* md& men quén tinh 5.3.2.2.2

I mm* mé& men quén tinh cuwc 6.2.2.1

Is mm* M6 men quén tinh clia dai twong duong 6.2.1.5

mm* hang s6 xoén St. Venant 6.2.2.1

K - hé s6 chiéu dai c6 hiéu cho swérn vom: hang s6 déi voi cac  [5.3.2.2.2; 6.2.2.1;
loai két cau khac nhau: hé s6 chiéu dai co hiéu cua cot 6.2.5

Kq mm?* tham sd clia do clrng doc 6.2.2.1

k : hé s6 slr dung dé tinh toan hé sé phan b6 cho cac cau nhiéu /6.2.2.1
dam

ks N/mm hé s6 cirng clia dai 6.2.1.5

L mm chiéu dai nhip ctia ban mat cau; chiéu dai nhip ctia dam 6.2.1.8; 6.2.2.1

Las - Anh hwdng do nhip cong cldia dam hdp cong theo phuwong 6.1.2.4.1
ngang

LLDF } hé s6 phan bd ctia hoat tai theo chidu day ciia nén dap cia [6.2.10.2
duong,

Lt mm ichiéu dai clia vung ti€p xuc song song l6p xe va nhip, 6.2.10.2

L, mm chiéu dai nhip da dugc sitra déi lay bang gia tri nhd nhat trongf6.2.3
2 gia tri hodc chiéu dai nhip thuc té€ hodc 18000

L, mm khoang cach gilra cac di€ém ubn cla dam ngang 6.2.6.4

I mm chiéu dai nhip twong ng 6.2.6.2

[ mm chiéu dai tw do cta thanh chiu nén; 1/2 chiéu dai ciia swon [5.3.2.2.2;
vOom 4.5.3.2.2.3

M N.mm/mm jmémen do hoat tai trén két ciu ki€u hé mang dam duwoc ldp 16.2.1.8
day moét phan hodc toan phan

M. N.mm mM® men tinh toan da nhan hé s6, dwoc hiéu chinh dé xét cac 5.3.2.2.2
hiéu ng th cap

Map N.mm M6 men & dau thanh c6 gia tri nhd hon \cOa thanh chiunén [5.3.2.2.1
do tai trong trong lwc sinh ra khdng bi oan nhiéu, mang gia tri
dwrong néu thanh bi udn theo dwéng cong mot chiéu, mang
gia tri &m néu bi udn theo duwong cong hai chiéu

M2y N.mm mod men trén thanh chiu nén do tai trong trong lwc tinh toan  [5.3.2.2.2
(d& nhan hé s6) khong bi oan Ién tinh theo phan tich khung
dan hoi bac nhat quy wéc, lubn mang gié tri dwong

Mas N.mm M6 men trén thanh chiu nén do tai trong trong lwc tinh toan (6.3.2.2.2
hoac tai trong ngang tinh toan sinh ra dé oan Ién hon 1,/1500,
tinh theo phan tich khung dan hoi bac nhat quy wéc, luén
mang gia tri dwong

N mm ichiéu dai chéng d& nho nhat 7.4.4




Nb - 50 dam, dam doc hay dam t6 hop (dan) 6.2.2.1

N - 50 6 ngan trong dam hop bé tong 6.2.2.1
NL - 5O lan duwong thiét ké 6.2.2.1
- ty sO md dun gitta dam va mat cau 6.2.2.1

P N tai trong truc xe 6.2.1.3

P. N Tai trong odn doc truc t&i han O le 5.3.2.2.2

P. N tai trong t&i han (oan doc) O le 5.3.2.2.2

P. N Tai trong tinh toan (d& nhan hé sb) doc truc 5.3.2.2.2

p MPa Ap lwc 16p xe 6.2.1.8

r - hé so chiét gidm tac dung clia lwc doc trong cac ciu chéo 6.2.3

S Mm khoang céach culia cac cau kién d&; khoang cach clia cac dam 6.2.1.3
hodc ban bung dam (mm), 6221

Sh mm khoang céch gitra cac thanh clia mang dam 6.2.1.3

t mm chiéu day clia ban ban canh trong mat cau thép truc huwdéng 16.2.6.4

ty mm chiéu day lwdi thép hoac tdm thép hinh lvgn séng 6.2.1.1

o mm chiéu day cua I&p pht két cau 6.2.2.1

ts mm chiéu day clia ban bé téng 6.2.2.1

Vi N lwc cét thdng dirng t6i da tai vi tri 3d hodc L/4 do tai trong 6.2.2.2.1
banh xe phan bd sang hai bén.

v N lirc cét do hoat tai phan bd 6.2.2.2.1

Viu N lrc cét doc I&n nhaét tai vi tri 3d ho&c L/4 do chwa phan bé tai 6.2.2.2.1
trong banh xe

w mm bé rong tlr mép t&i mép clia cau 6.2.2.1

We mm Mot nira khoang cach cac ban bung dam, cong véi téng cac 16.2.2.1

han hang
W1 mm bé rong mép t&i mép da diu chinh clia cau, I8y bang giatri 6.2.3

nho nhét trong hai gia tri hodc bé rong thwc té€ hodc 1800 mm
icho nhiéu lan tai, hoac 9000 mm cho mot lan tai

W mm bé réng khé dudng 6.2.2.2.1
W(x) N/mm tinh tai danh dinh clia két cdu phan trén va két cdu phan du6i[7.4.3.2.1
Wp mm bé rong tdm 6.2.1.3
mm khoang cach tir tai trong dén diém g6i twa 6.2.1.3
z - hé s6 1ay bang 1,20 trong dé nguyén ly don bdy khéng duoc [6.2.2.4

Ap dung, va bang 1,0 khi nguyén ly don bdy dugc str dung
icho hé s6 phan bd hoat tai cho 1 lan

o Do goc gitta day cap va phrong ndm ngang 6.3.7

Ob : Hé s6 phdong dai mdé men hoac trng suat cho dang thirc udn [5.3.2.2.2
c6 kiém ché

Os : Hé s6 phdong dai mdé men hoac trng suat cho dang thirc uén [5.3.2.2.2
khéng kiém ché

(€] Do goc chéo 6.2.2.1

- hé s6 Poisson 6.2.2.1

0] - hé s6 khang cho nén doc truc; 5.3.2.2.2

e - hé s tri€t giam dod cing 0,75 cho cau kién bé tongva 1,0  [5.3.2.2.2
icho thép

3 THUAT NG’ VA PINH NGHIA
3.1 Phwong phap phan tich dwoc chap nhan (Accepted Method of Analysis)- Phwong phap phan



tich tinh toan cho két qua tin cdy, khong doi hoi viéc xac minh lai va da tré thanh thdng dung trong
thue té€ k¥ thuat két cau codng trinh.

3.2 Nhip cong (Arc Span) - Khoang céach tim ctia cac gdi lién ké nhau, hodc cac diém g6i twa khac,
dwoc do theo phrong nam ngang doc theo dwdng tim ctla mot phan tlr cong.

3.3 Ti s6 mat cét (Aspect Ratio) - Ti s8 gitta chidu dai va chiéu rong cla hinh chir nhat

3.4 Cac diéu kién bién (Boundary Conditions) - Cac dac trwng han ché két cau vé lién két goi
va’hoac tinh lién tuc gitra cAc mo hinh két cau

3.5 PBuwong bao (Bounding) - L&y 2 hodc nhiéu hon cac cuc tri clia cac tham s dé vé duong bao
dac trung nham dat duwgc mot thi€t ké thién vé an toan.

3.6 Goc & tam (Central Angle) - Goc bao gitra 2 diém doc theo dwdng tim clia cau cong do tlr tam
clia dwdng cong nhw thé hién trong Hinh 1.

3.7 Phuong phap bién dang c6 dién (Classical Deformation Method) - Phwong phap phan tich
trong do6 két cau dwoc chia thanh cac thanh phan ma d6 cing clia chiing cé thé dwoc tinh mot cach
doc lap. Biéu kién can bang va tinh twong hop gitra cac thanh phan dwoc bado dam bang cach xac
dinh bién dang tai cac giao dién.

3.8 Phuwong phap lwc c6 dién (Classical Force Method) - Phwrong phap phan tich trong dé két cau
duorc chia thanh cac thanh phan tinh dinh va tinh tong hop gitra cac thanh phan duoc bao dam
bang cach xac dinh luc tai cac giao dién.

3.9 Mat cat dang hop kin (Closed-Box Section) - Mot mat cét ngang gdm hai vach thing ding hay
nghiéng trong do c6 it nhat mot khoang hoan toan kin. Mat cat dong kin c6 hiéu qua trong viéc chéng
xoan do hinh thanh dong (rng suét ti€p trong cac vach va ban canh.

3.10 Phwong phap giai dung dan (Closed-Form Solution) - Mt hoac nhiéu phuong trinh, bao gém
ca nhirng phuwong trinh dwa trén cac chuoi héi tu, cho phép tinh toan cac hiéu rng Iwc bang viéc dua
trwe ti€p tai trong va tham s6 clia két cau vao phuwong trinh.

3.11 Tinh twong hop (Compatibility) - Sw twong dwong hinh hoc ctia chuyén vi tai giao dién clia cac
thanh phan dwoc ndi véi nhau.

3.12 Thanh phan (Component) - Mt don vi két cau doi hai thiét ké riéng biét, tir nay dong nghia voi
tlr cau kién.

3.13 Phép khir dan (Condensation) - Qua trinh lam gidm s6 phwong trinh phai giai bang cach tao
mai lién hé gilra cac bi€n s6 phai khtr dan nho viéc phan tich cac bién s6 gitr lai.

3.14 Chiéu rdng ctia 16i (Core Width) - Chiéu rong két cau nhip lién khéi trir di phan hang ctia ban
mat cau.

3.15 Van mat cét ngang (Cross-Section Distortion) - Sy bién dang mat cat ngang clla mat cat dang
hép kin hoac mat cat dang 6ng do tai trong xoan

3.16 Dam cong (Curved Girder) - Mot dam |, dam hop kin, hodac dam 6ng bi uén cong theo mat
phang ngang

3.17 B0 giam chan (Damper) - Mot thiét bi truyén va gidm lwc gitra cac b phan két cdu phan trén
va/hodc két cdu phan trén va két cu phan dudi, trong khi cho phép chuyén dich do nhiét. Thiét bj
cung cap gidm chan bang céach tiéu hao nang lvgng do dia chan, phanh, hoac tai trong dong khac.

3.18 Mat cau (Deck) - C4u kién, cé hoac khong cé I1&p 4o dwong, trie ti€p chiu tai trong cda banh xe

3.19 Hé mat cau (Deck System) - Két cdu phan trén, trong d6 mat cau la mét thé théng nhat véi cac
cau kién d&, hodc khi ma tac déng hoac bién dang clia cac cau kién d& c6 anh hwdng dang ké dén
sw lam viéc ciia mat cau.

3.20 Bién dang (Deformation) - Su thay d6i hinh hoc ctia két cdu do tac dung cuia lyc, bao gom
chuyén vi doc truc, chuyén vi cat ho&c xoay.

3.21 Béac tw do (Degree-of-Freedom) - Mot trong sd nhitng chuyén dich tinh ti€n hodc chuyén vi xoay
can thiét dé xac dinh chuyén dong ctia mot nat. Dang dich chuyén cla céc cau kién va/ hoac toan bo
két cau cd thé dwoc xac dinh bang so bac tw do.

3.22 Thiét ké (Design) - Viéc xac dinh kich thwéc va bé tri cu tao cac ciu kién va lién két cla cau
nham thda man cac yéu cau cla cac Tiéu chuén k¥ thuat.

3.23 Bac tw do dong (Dynamic Degree-of-Freedom) - Bac tw do v&i né khdi lvong hodc hiéu tng
clia khoi lwvgng da dwoc di kém.

3.24 Pan hbi (Elastic) - Sw lam viéc cla vat liéu két cau trong do ty Ié gitra (rng sudt va bién dang la
hang s6, va khi luc théi tAc dung thi vat liéu quay tré lai trang thai ban dau nhu khi chwa chiu tai.

3.25 Phan tr (Element) - Mot phan clia cdu kién hoic bd phan dwoc cdu tao chi bang mot loai vat



liéu.
3.26 Vung bién (End Zone) - Ving két cdu khdng ap dung dwoc ly thuyét thdng thuwdng vé dam do
tinh gian doan cuia két cdu va/hoac do phan bé cua tai trong tap trung.

3.27 Trang thai can bi‘?\ng (Equilibrium) - Trang thai c6 tong Iwc va mé men doi v&i bat ky di€ém nao
trong khdng gian déu bang khong.

3.28 Dam tu’o’ng du’o’ng (Equivalent Beam) - Dam gian don cong hodc thdng chiu dwoc ca tac dong
cla lyc xoan va uén.

3.29 Dai twong dwong (Equivalent Strip) - Mot phan tir tuyén tinh nhan tao duwoc tach ra tlr mat cau
dé phan tich, trong dé hiéu (rng clia Igc cwe tri tinh cho mét duwdng cda tai trong banh xe, theo
phuwong ngang hodc doc, sé xap xi bang cac tai trong nay xuat hién that trén mat cau.

3.30 Phwong phap sai phan hiru han (Finite Difference Method) - Phwong phap phan tich trong dé
phuong trinh vi phan khong ché duoc thda man chi & cac diém riéng biét clia két cau.

3.31 Phwong phap phan t& hibu han (Finite Element Method) - Phwong phap phan tich trong dé két
cau duoc tach ra thanh cac phan t&r ndi véi nhau tai cac ndt, dang cda treong chuyén vi clia cac phan
tlr dwoc gia dinh, tinh tvong hop moét phan hodc day du sé dwoc duy tri gitba giao dién cla cac phan
tlr, va cac chuyén vi nat dwoc xac dinh bang cach st dung nguyén ly bién déi ning lwong hoac
phuwong phap can bang

3.32 Phwong phap dai hiru han (Finite Strip Method) - Phwong phap phan tich trong dé két cau
duwoc chia thanh cac dai nhé song song, dang chuyén vi ctia dai dwoc gia dinh va tinh tvong hop
ttrng phan dwoc duy tri gitka cac giao dién clia cac phan tir, cac tham s6 chuyén vi cia mo hinh dwoc
xac dinh bang cach st dung nguyén ly bién déi nang lvgng hodc phwong phap can bang.

3.33 Phan tich bac nhat (First-Order Analysis) - Sy phan tich trong dé diéu kién can bang duoc xay
dwng trén két cdu khong bién dang; nghfa la anh hwdng cla do vong khdng duoc dua vao phuong
trinh can bang.

3.34 Ung suét uén ngang ban canh (Flange Lateral Bending Stress) - 'ng suét phap do sw udn
ngang ban canh

3.35 Phwong phap ban gap (Folded Plate Method) - Phuirong phéap phén tich trong do két cdu dugc
chia thanh cac ban thanh phan va ca hai yéu cau vé diéu kién can bang va tinh twong hop duoc thda
man tai cAc giao dién gilra cac phan te.

3.36 Vét banh xe (Footprint) - Dién tich ti€p xuc gitta banh xe va mat duong

3.37 Hiéu wng Iwc (Force Effect) - Bi€n dang, (rng suat hoac hop luc, cé nghia la lwc doc truc, Iwc
cat, mé men uén va md men xodn gay ra do tai trong tao nén bién dang ho&c thay ddi thé tich.

3.38 Nén méng (Foundation) - C&u kién d& cé dwoc strc khang bang cach truyén tai trong ciia né l1én
nén dat hoac nén da.

3.39 Hiéu tng khung (Frame Action) - Tinh lién tuc ngang gitra ban mat cau va ban bung ctia mat
cat ngang rong hodc gitra ban mat cau véi cac cau kién chiu lwc chinh cla cac cau rong.

3.40 Hiéu wng khung déi véi gié (Frame Action for Wind) - S u6n ngang ctia ban bung dam va
clia phan giang khung néu cé, nho vay ma tai trong gié ngang duoc truyén moét phan hodc toan bo 1én
ban mat cau.

3.41 Ban kinh cong dam (Girder Radius) - Ban kinh cta duwdng tdm cung tron ctia mot doan dam
cong

3.42 Sw phan tich tong thé (Global Analysis) - Sw phan tich két cdu nhw mot téng thé

3.43 Vi tri khéng ché (Governing Position) - Vi tri va hwdng clia tai trong tirc thoi dé gay ra tac dong
cuc tri cta hiéu &ng luc.

3.44 Phwong phap mang dam twong dwong (Grillage Analogy Method) - Phwong phap phan tich
ma trong dé toan bd hoac moét phan ctia két cdu phan trén dwoc tach thanh cac phan t& trirc hudng
dai dién cho cac dac trwng clia két cau.

3.45 Tinh khéng dan héi (Inelastic) - Moi trang thai lam viéc cla két cdu ma & do ty 1€ gitra (rng suét
va bién dang khong phai la mét hang s6 va mot phan cla bién dang van ton tai sau khi d& tai.

3.46 Hoat tai lan xe (Lane Live Load) - Sw t6 hop gitra 2 truc clia xe hai truc v@i tai trong phan bé
déu, hoac su td hop cua xe tai thiét ké véi tai trong phan bd déu theo thiét ké.

3.47 Ly thuyét bién dang I&n (Large Deflection Theory) - Moi phwong phap phéan tich ma cac anh
hudng clia bién dang Ién hiéu &ng lwc ludn lubn dugc xét téi.

3.48 Udn ngang ban canh (Lateral Flange Bending) - Su udn cong ban canh theo phuwong vudng
géc v&i mat phang ban canh do xoan ngang ban canh va/hoac sy xoan khéng déu trong cau kién.



3.49 Nguyén tic don bdy (Lever Rule) - T6ng md men tinh tai mot diém dé tinh phan luc & diém thi
hai.

3.50 Ung xtr tuyén tinh (Linear Response) - Sw lam viéc clia két cau trong d6 bién dang ty |& thuan
v&i tai trong

3.51 Phan tich cuc bd (Local Analysis) - Sy nghién ctru theo chiéu cao mat cét vé quan hé (rng suét
va bién dang bén trong cau kién hoac gilra cac cau kién bang cach str dung cac hiéu (rng lwc da tinh
toan dworc tr nhirng phan tich téng thé hon

3.52 B0 phan, cau kién (Member) - Nhw dinh nghia vé cau kién.

3.53 Phwong phap phan tich (Method of Analysis) - Phwong phap ding toan hoc dé xac dinh bién
dang, luc va trng suat.

3.54 M6 hinh (Model) - Sv ly twdng hoda theo vat ly hodc toan hoc clia két cAu hoac moét bo phan cla
no6 dé phan tich.

3.55 K&t cau lién khéi (Monolithic Construction) - Cac cau mét hop thép va/hoac mot hop bé tong két
cau nhip cau bé téng duc tai cho dac hodc rong, va két cau nhip cau duc san bao gdm cac phan ttr
doc dac hodc rong duoc lién két chat véi nhau bang cach tao duw &ng lirc cang sau theo chiéu ngang.

3.56 Phwong phap M/IR (M/R Method) - Mot phuong phap gan dung cho viéc phan tich dam hép
cong trong d6 dam cong duwoc xem xét nhi mot dam thang tuong duong dé tinh toan céac hiéu trng
udn va nhw mot dam gia thang dé tinh todn mé men xoan dong thoi St.Venant do do cong.

3.57 M6 men am (Negative Moment) - M6 men sinh ra lic kéo tai vi tri trén cung clia mot phan tt
chiu uén

3.58 Nut (Node) - Diém ma & dé cac phan tlr hiru han hodc cac cdu kién cliia hé mang dam gap
nhau. Trong phwong phap sai phan hiru han, nit 1a mot diém ma & dé phwong trinh vi phan co ban
duwoc théa man.

3.59 (rng xtr phi tuyén (Nonlinear Response) - S lam viéc cla két cau khi ma dd véng khong ty 1é
thuan vé&i tai trong do trng suét & trong pham vi khéng dan hoi, hoac d6 véng gay ra su thay doi kha
I&n vé hiéu (rng lwe, hodc do két hop ca hai tinh hudng trén.

3.60 Xoan khong déu (Nonuniform Torsion) - Xodn cuc bg trong mét ct thanh mong, cling duoc
bi€t dén nhu xoan cong vénh, sinh ra (rng sudt cat va (rng sudt phap, va theo d6 mat cat khong con _
phang. Thanh phan khang xoan bén ngoai duoc ap dung bdi xoan cong vénh va xoan St.Venant. Moi
thanh phan khang xoan cuc bd khac nhau doc theo chiéu dai cau kién, méac du ngoai mé men xoan
tap trung cd thé khong thay déi doc theo céu kién gitra hai di€m khang xoan lan can. Xoan cong vénh
I&n hon xoan St.Venant Q cau kién c6 mat cat hé, trong khi xoan St.Venant la I&n hon xoan cong
vénh & cau kién c6 mat cat kin.

3.61 Mat cat hé (Open Section) - Mot mét cat khdng déng kin cac vach. Mat cat hér chdng xoén chi
yéu b&i xoan khéng déng déu do rng suat phap tai dau ban canh.

3.62 Trwc hwéng (Orthotropic) - Vat thé ma theo hai hodc nhiéu phwong vuéng géc véi nhau thi c
tinh chat vat ly khac nhau.

3.63 Tim nuat dan (Panel Point) - Diém ma & dé dwong tim clia cac cau kién giao nhau, thuwong gap
& dan, vom, cau day vang va cau day véng.

3.64 Lién két chét (Pin Connection) - Lién két gitra cac cdu kién tai mot diém bang chét coi nhuw
khéng c6 ma sat.

3.65 Diéu kién bién 9h6t (Pinned End) - Diéu kién bién cho phép quay tv do, nhwng khdng cho phép
tinh ti€n trong mat phang tac dung.

3.66 Diém uén ngwoc (Point of Contraflexure) - BDiém ma tai dé chiéu ctia mé men udn thay doi;
déng nghta vai tir diém udn.

3.67 M6 men dwong (Positive Moment) - M6 men sinh ra lwc kéo tai vi tri dwi cung clia phan ti
chiu uén

3.68 Cau kién chinh (Primary Member) - Mot cau kién dwgc thiét ké dé chiu tai trong tc dung Ién
két cau nhuw dwoc xac dinh tr mot phan tich.

3.69 Xe chuan xép hang (Rating Vehicle) - Day truc sir dung nhw mot co s& chung dé thé hién kha
nang chiu tai cta cau.

3.70 Phwong phap phan tich chinh xac (Refined Methods of Analysis) - Phuong phap phan tich
két cdu xem xét toan b két cdu phan trén nhw mét don vi nguyén khdi va cung cap do vong va tac
dong can thiét.

3.71 Ngam Gidng neo (Restrainers) - Hé théng cap hoac thanh cwng do cao truyén lwc gitra cac
cau kién két cau phan trén va/hoac két cu phan trén va cau kién két cdu phan duwéi chju tac dung cla



