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Xay dmg chuong trinh tinh toan lire va x6 tau, thuyen 
vao try cau theo phan tfch xac suat thong ke 
va ly thuyet dp tin cay 

I ThS. NCS. NGUYEN MANH HAI - TnSdng Dai hoc Giao thdng vdn tdi 

TOM TAT: Hien nay, trong cong tac tinh loan thret 
ke try cau 6 Viet Nam. lye va x6 t^u thuy4n vao tru 
c iu duoc tinh toan chu yeu dua tren TPSU chuan 
22TCN-272-05 (hoic 22TCN 18-79). trong do 
luc va x6 t i u thuyen thuong tinh toan tr6n co s6 
tuy thudc tdng c ip song thong thuyen d l lya chon 
luc va x6 tau thuyen Dieu nay dan d i n luc va x6 luc 
chon tinh toan c6 the thda hofic thieu so vdi d i lu 
kien l im vi^c thuc te cua tru cau Phuong phip 
tinh toan lye va xd t iu thuyen vao tru c iu vuot song 
(dya trfin AASHTO LRFD tu 2007) dua tren phSn 
tich xic suit thong ke v^ ly thuylt d$ tin cay ve 
khi nang sup do cua try cau dudi t l i trong va x6 
da duqc dua vao trong tieu chu^n thi l t ke c iu mdi 
nhit TCVN 11823 2017 Phuong phSp nay duoc 
chung minh l i cho ket qui tin ciy, khoa hoc, phu 
hpp vdi dieu kien thyc te ve dieu kien cua khu vyc 
xay dung cau. Tuy v|y, vi©c ap dgng phuong phap 
tinh toan niy kha phuc tap, day cung l i mdt trong 
nhung nguyen nhin d in den viec i p dyng phuong 
phip fi'nh toan niy con chua phd bien trong cong 
tac tinh toan thiet ke cau d Viet Nam hien nay Bai 
bao trinh bay mdt chuong tnnh tinh toan co bin, 
lam cdng cy cho phep ho trp cong tac tinh toan lye 
va x6 try c iu theo phan tich xac suit thong ke va ly 
thuyet dp tin cay trong TCVN 11823 2017 

T u K H 6 A : T i l trong va cham, chuong tnnh tinh 
to in, phan tich xac suit thong ke, ly thuyet dp 
tin cay. 

ABSTRACT: In Vietnam, the design of bndge 
under collision load of vessel complying with the 
22TCN-272-05 or 22TCN 18-79 specifications; in 
which the vessel collision force is calculated based 
on technical level of rivers, the weight and collision 
velocity of vessels. This kind of calculation method 
may lead to insufficient force value when applied to 
pratical conditions of the real bridge The AASHTO 
LRFD (2007) method for calculation of vessel 
collslon force is based on probability analysis and 
reliability theory about the possibility' of collapse of 
bridge piers under the impact load. The method 
introduces a number of factors such as hydrology 

Situations, traffic frequency ot waterway, boat or 
-'" Dcategones.shapeof the'ivers into calculation 
piocedure to fully detfrr-nme the probability of 
COI apse of each component of a bridge This 
papt-r ptesent;. d basic calculation program, as a 
toot to support Ihe c.i'culalion of vessel collsion 
force !•-. based on probability analysis and reliability 
ineofv in TCVN 11823 2017 code 

KEYWORDS: Vcssei collision load, calculator 
projram, probability analysis, reliability theory. 

I.OATVANDC 
Trong eic tieu chuan thiet ke cau hien h inh dV\dt 

Nam hi$n nay d i u de cap den phuong ph ip tinh to in 
luc va x6 t iu thuyen v io tru cau vuot sdng. Trong d6, hai 
tieu chuan 22TCN 18-79 [1] v i 22TCN 272-5 [2] chu yeu 
tinh to ln luc va x6 dUa tren phuong ph ip tra b ing cle 
tham so tinh to ln phu thuoc vao d p song thong thuyen 
ma khong x^t den inh hu6ng eua cic dieu ki^n khic bi^t 
ve eic dieu ki#n thuy v ln , giao thong thuy v i die di^m 
eiu tao eua ciu. 

Gii tn luc va x6 cua tau thuyen P̂  v io tru cau dUOc 
tinh to in (TCN-272-05) chf phu thudc v io van toe va 
Cham v i t l i trong t iu thuyen nhu sau [2,3]: 

P;=l,2xlO'vVDWf,(MN) (1) 
Trong do: V - Vin toe cua t i u (m/s); DWT - Tii trpng 

tau (Mkg); Van toe eua t i u duoc xic dinh thong qua cap 
song, duoe xle dinh dUa vao van toe binh quin n i m eua 
dong ehay V̂  (bing tra). Nhu vay, cich xac djnh lue va x6 
cua tau thuyen vao tru elu nhu trong 22TCN-272-05 chi 
dua vao cap song v l v ln toe dong chiy trung binh n im, 
ehua xet den tinh trang cu th^ eua cic die trung cua v i t 
lieu, ket eau tru eau, cua t i u thuyen v i ddng chiy taj khu 
vue xay dung eau... Vi vay, g i i tn luc va x6 xic dinh duoc 
CO the khong phii hop vdi tifng trudng hop rieng [6]. Q4 
xet den cic yeu to c6 the Inh hudng den t ic dong va x6 
cua tau thuyen v io try ciu, phuong ph ip thiet ke theo 
xic suit sap do cua tru c iu (vl ket cau nhip) dudi t ic 
dung cua t l i trong va x6 t i u thuyen d i dupe i p dung tir 
tieu chuin thiet ke elu TCVN 11823:2017. Phuong phap 
tinh to ln dUa tr&n Tieu chuin AASHTO, khi tinh toin va 
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xd t i u thuyen v io tru elu eIn dUOc xet d^n day du cic 
yftj t6 nhU: t i m quan trpng cDa cau; kich thUOc, t i i trpng 
v l t i n suit cua t i u lull th6ng; van toe luu thong eua tau 
thuyen; y lu t6 hinh hoc cua tuyen dudng thuy; sU d i p 
Lfng k i t c iu cCia c lu d6i vdi lUC va [3,5-6]... Nhieu nghien 
cOu tren the gidi d i d inh g i i phuong ph ip thiet ke va 
x6 t i u thuyin v io tru c lu theo phuong ph ip xic suit 
th6ng ke v i ly thuyet d6 tin ciy theo quy trinh AASHTO 
l i hoin to in tin ciy, eho phep xet den Inh hudng cua 
nhilu tham so trong tifng vj trf v i dieu ki ln cu the eua 
cau, d im b io an toan eao trong khai th ic c lu cung nhu 
an to in v ln t l i tren s6ng [7-11]. Tuy viy, 6 Viet Nam, cic 
nghien cijfu, t i i li^u hudng d in tinh to in lUc va x6 theo 
phuong phip niy e6n r l t han ch i [4-6]. Cie cong cu tinh 
to ln cdn thi lu l i mdt trong nhCfng nguyin nhin d i n 
d in nhijmg han ehe trong viec i p dung pho bien phuong 
phipt inh to ln luc vaxd niy d Viet Nam. 

2. Lt THUYET VA PHirONG P H A P T I N H T O A N 
D l tinh to in lUe va xd t i u , thuyin v io tru eiu vUcft 

song theo phuong ph ip phin tieh xic suit thong ke v l 
ly thuylt dd tin ely trong Tieu chuin AASHTO va trong 
TCVN 11823:2011 [3,7], cle bUdc tinh to in c6 the tom t i t 
theo so dd khdi dudi d iy (Hinh 2.1). 

Bi xuit cic ttum sS ciu If o try c ^ 

I [ Phin tid) nguy oo s^ s ^ d6 ac mi aa 

Xic d)nh cic s& l i ^ vi 96 lu^ng. lira linmg 
vi chung lofi tiu thuy£n qui sSng duoi edu 

Xac dial) xic suit do bd i ihiKte huib h9c PC 

Xic d(nh Mc suit xull b ^ di 

Dt^ dunh oic 
thim id Ung 
afcktung irv 

uyai Iheo efing thuic f 0 

Xic dinb sic khins va x6 a 

Xac dinh he s6 bio vS tnj ciu PF 

Xic d]nh dn suit aip S6 hing nim tiu ciu 

Xac dinh tau QuH 'K3 
Tbh ki lc6 ciu 

d t ^ v a 71 Ivc va x6 Imh toan 

Hinh 21: So do khoi tinh toin luc va xd tiu thuyen [7] 

2.1 .Tfnh toln t i n suit sUsup 60 cua tru cau dUcri 
t ic dung va xd t lu thuyin 

Trong so do khdi tinh to in lUc va xd, t i n suat sup do 
h ing n im cua sU sup do CLia eau kien c lu dUOc lay theo 
edng thifc [3,7]: 

AF=(N)(PA)(PG)(PC}(PF) (2) 
Trong dd: 
AF - Tin suit n i m eua sU sup do eau kien eau do 

va cham t l u b l . Ddi vdi c lu die biet quan trong, t i n 
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suit sup do Idn nh i t hang n i m AF eho to in e lu dupe 
lay l i 0,0001. Ddi vdi e iu sCf dung thong thudng t i n 
suit sup do Idn nhat h ing nam AF cho to ln c lu dupe 
l l y la 0,001; 

N - Sd luong h ing n im cua t i u dupe xep hang 
theo dang, kieh thudc v i dieu kien chat t l i sCf dung tren 
dudng thuy; 

PA - Xic suit xuat hien di sai luong cCia t l u thuyin; 
PG - Xac suit do kich thudc hinh hoc g iy ra va cham 

giCra tau sai ludng v i tru hole nhip c lu; 
PC - Xic suit s ip do eau do va cham vdl mot t i u di 

sai ludng; 
PF- Sd d i lu chinh x6t tdi kh i ning eie k i t eau ehdng 

va tham gia b io ve tru nhucic d io d i t d ip phia thupng, 
ha lUu cua tru hoac cic k i t c iu khie b io ve khdng eho 
t l u va v io tru. 

XdcsuoFcuotoudf SOI/udng: Co the tinh to in xle suit 
ctja t iu sai ludng theo edng thCfe g in dung nhu sau [3,7]: 

PA = (BJ(R^(R^(RJ(R^J (3) 
Trong dd: 
B„ - Mure dd CO b in ve sal lac, ddi vdi t i u thuy: B^ = 

0,6x10-*; ddi vtiti s i lan: fi„ = 1,2x10"*; 
fig - He sd d i lu chinh theo vj tri eau, trong viing thing: 

flg = 1,0; trong vung qu i dp: R^ = 1 -1-6/90°; trong viing r l / 
cong: R^ = 1 +6/45°; vdi 6 l i gdc ngolt hay u6n cong; 

R^ - H I sd dieu chinh do ddng chiy song song vdi 
ludng di ehuyen cua t i u dupe lay theo cdng thiJfc: R,. = 
1+V^19; vdi Vc la thanh phin v ln tde ddng chiy song 
song vdl ludng t i u (km/h); 

Rj, - He sd dieu chinh m i t dp dl lai cOa t l u , dupe 
lua chpn t r ln co sd m i t do di lai cua t lu /s i lan tren 
dudng thuy sit canh c iu nhu sau: mat dp th ip , it g i p 
t i u thuyin di qua hoac vupt nhau d viing l ln c in c lu : R^ 
= 1,0; mi t dd trung binh, thinh thoing gap t i u thuyin 
dl qua hole vupt nhau vijng l in can c lu: R^= 1,3; m i t 
dp cao, thudng gap tau thuyen di qua hole vUpt nhau d 
vung lan c in cau: R^= 1,6. 

R^ - H I sd d i lu chinh do dong chiy ngang t ie dung 
th ing gdc vdi ludng di chuyen eua t i u , dupe lay theo 
cong thiJc: R,̂  = ^-^-0,54xV^^; vdi V^^ l i th inh phan van 
tde ddng chay th ing gdc vdi ludng tau (km/h). 

Xdc suat sdp do: PC - Xie suit sap do do va cham vdi 
tau sai lac, dUOc xic dinh nhu sau: n lu 0,0<H/P<0,1 thi: 
PC = 0,1 +(0,1 • H/P); neu 0,1 < H/P<1,0, thi PC = (1 -H/P)/9; 
neuH/P> l ,0 , th iPC-0 ; 

T;'nhxdcsudfh/n/ihpc:PG-Xic suit hinh hoe eua va 
cham t i u sai lac v l tru hoac nhip clu. Phin phoi chuan 
cd the dupe sd dung de md hinh hda dudng di ciia mot 
con tau lac d g in eau. Xic suit hinh hpc PG phi i dupe l ly 
b ing dien tich eua bieu do phan phdi ehuan dupe gidi 
han bdi be rdng tru v i be rdng t i u d hai phia eua tru. 
Op lech chuan a eua dudng phin phdi ehuan phi i duoc 
g i l th i l t l i b ing chi lu d i i to in bd eua t i u thiet ke duoc 
chon (LOA). 

PG dupe xac dinh dUa t r ln b l rpng B^ cua moi t l u 
xep hang hole ed the dUOc xic djnh eho mpi kholng xIp 
hang theo B̂^ eua t i u thiet ke dupe chpn. Ham m i t dd 
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phin bo xic suit chuan ed dang nhu sau (theo eac quan 
h i eua ly thuyet xie suit thdng k^) [7]: 

H I so chdng va: H I sd ehdng va, PF. duoc tinh nhu 
sau: PF= 1 - (% do ket c iu chdng va chiu/100). Nlu khdng 
cdketciuchdngvabaoquanh tru thiPF= 1,0. 

2.2. Xic djnh t i u thiet ke va xd 
Trong phuong ph ip niy, khi tinh to in luc va xd 

t i u thuyen, vile quan trpng l i c in xic dinh chinh xie 
t i u thuyen diing de th i l t k l va xd. Theo do, t i u th i l t ke 
va xd l i t l u cd cac die diem (ve trong t i i , t i n suit luu 
thdng h ing n im, kich thudc, chung loai, v in tde) m i 
tuong Lfng vdi nd t i n suit s ip do h ing nam eua tru clu 
do t i c dung cua nd vupt qu i t i n suit s ip dd cho ph ip 
dupe chip thu in ciia c lu. 

2.3.Vln tde va t l u t h i l t k l 
Vin tde va t i u thiet ke ed t h i xic dinh theo Hinh 2.2. 

Nhu viy, theo phuong ph ip niy cho ph ip khi tinh to ln 
li/c va (cdng thdc (1), v ln toe va khdng l ly dua theo v in 
tde trung binh n im eiia ddng chiy m i xet den e i van 
tde luu thdng thdng thudng ciia t i u th i l t ke, ngoii ra vj 
tri cua tru clu so vdi tim ludng v i m^p ludng ciJng dupc 
xem xlt . D i lu niy d i m b lo v in tde va th i l t ke phiJ hop 
vdi d i lu k i ln ciia tifng vi tri tru cau. 

Trong dd: 
V-VIn tde vacua t i u th i l t kl(m/s);V,-Vln tde thdng 

thudng ciia t i u luu thdng trong ludng d dieu kien binh 
thudng nhung khdng nhd hon V̂ ^̂  (m/s); V̂ ^̂  - Van tde 
th i l t k l va tdi th i lu khdng nhd hon v in tde trung binh 
hing n im cua ddng chiy tai vj tri c lu (m/s); X - Kholng 
eieh tii m i t try d in tim ludng t i u (mm); X,_- Kholng each 
tdi m lp ludng (mm); X̂ -̂ Kholng cich bing 3,0 l in dd dai 
tdng cua t i u th i l t k l (mm). 

0 ^ Y " 

Hinh 2.2- Xic dinh vin tde va cham thi^t ke 

3. CHl/ONG TRiNH T I N H T O A N V A V ( DU 

APDUNG 
Dua tr ln cie not dung ly thuyet va phuong phip 

tinh to in trinh b iy d tren, mot chuong trinh tinh to in 
don gian cho ph ip tinh to in lUc va xd t i u thuyen v io 
tru eau vUcft sdng theo phin tieh xac suit thdng k l v l ly 
thuyet dd tin ely. Chucmg trinh tinh toan dupc xay dung 
t r l n ung dung 'Visual Basic Applications', mic du cdn 
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gian don nhung chuong tnnh cho ph ip g i lm ti^t Wiem 
duoc thdi gian tinh to in , cd t h i l i cdng cy hd trp hiru ich 
eho cdng t ie tinh to ln th i l t k l life va xd t i u thuyin v io 
tru c lu dViet Nam hi ln nay. 

Hinh 3.1 trinh bay giao d i ln chinh cua chuong trinh. 
Hinh 3.2 trinh biy giao d i ln md-dun nh ip sd li^u vat li?u 
CLia cic tru c lu, bao gdm eic sd l i lu co b i n nhu cdt th ip , 
b l tdng, kich thudc co b in ciia tifng tru, vi tri cua try... 
Hinh 33a l i md-dun nhip sd l i lu l i ln quan d i n d ie diem 
v i hinh th i i ddng chiy dudi c lu nhuele thdng sd v l tde 
dd ddng chiy, hUdng ddng chiy, gdc nghiing cua tim 
ddng chiy... Cic sd l i lu v l m i t do va chung loai cua cic 
t i u thuyen dupc nhip v io chuong trinh tinh to in thdng 
qua md-dun nhuHinh 3.3b. cic sd lieu n iy bao gdm kich 
thuoc tifng loai t i u thuyin, sd lupt t l u thuyin di qua 1̂1 
dUCJi c lu trong n im, cic sd lieu n iy se Inh hudng Idn 
den k i t qu i tinh to in xAc suit sup dd eua tru c lu . Hinh 
3.4 the h i ln md-dun cho ph ip nh ip g i i tri xie suit sup 
do gidi han cua tru c lu, g i i tn n iy phy thudc v io tam 
quan trong cua cdng trinh elu. 

Cle k i t qu i chi t i l t cua qu i trinh tinh to ln se the 
hi ln tren md-dun xuit k i t qu i cua chuong trinh (Hinh 
3.5). trong dd bao gdm eie k i t qu i : tinh to in cle loai xic 
suit sup do PA, PG, PC cho tCfng loai t i u thuyin, tong xic 
suit sup dd cho tirng try clu, kiem to in xie suit sup dd 
cua tifng try clu vdi xie suit sup do gidi han cho phip. 
Md-dun n iy eho phip lifa chon xuat k i t qu i v l s6 l i |u 
tinh to in dudi eie dang file cd djnh dang .pdf ho^c .xls 
t i iytheo mong mudn eua ngUdisCf dung. 

Jfe PMIN MIM TINH roiN ii/c vi xd rlu THUIIN 
VAO TRU d l j n r a M U N rICM xAC MlTTHfiflC 
( t v A i f THUrFTDdriNcii-rcvn m i l HI17 

n Ptan mem Iciem toan aac suat sup do iru u 

[4ito»vig» Milieu 

rt l ip I B I U hMi »1* Kng King 

U 4 i diJ'ku tin^ u - ^ uc luEi iLP 4G 

itiac du teu ttc Ann TKl Mng r l i < ^ »u> 

Hinh 3.7: Giao dl^n chinh cua Chuong trinh tinh toin 
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Thong to CM thep va vat lieu 

l« I-

Hinh 3.2: H6-dun nhap sdll^u vit lieu trv cSu 
eua Chuong trinh tinh toin 

^ So lieu ve hmh fliai long iong I 

G»c noting cut mcSuviji Dm kiAng w St 

\ 

I O A i i4no I t i u d i Hng ttwrin ciji d u X n 

1 ^ t£c TV dAng diay tong nng vdl hjAng tiu '13 , ffi^l 

VInHkTBdangihirlhliiggckvAlutngtMj. [0 :s m|i 

H( i f Mu dvih mil i » kni Ihsng Uu ttinfn 1 ) !•- i 

Dac dMfn g i ao thong duong Ihuy 

Hinh 3.4: Md-dun nhap sdlipu gidi h^n xic suit sup do cua 
Chuong trinh tinh toin 

Hinh 3.5: Giao dien xuat ket qui ciia Chuong trinh tinh toin 

Mdt sd k i t qu i chinh the hien trong Bdng 3.1 v i 
Sdng 3.2. Kit qu i cudi ciing cho phip kiem to ln kh i nang 
chdng va xd eua tru cau dUdi t l i trpng va cham t iu thuyen, 
c in cijf v io k i t qu i niy cd the quyet dinh viec cd c in gia 
cudng khi ning chong va xd cua try elu (lim try chdng 
va, k i t eau hudng ddng t iu thuyen qua lai...) hay khdng. 

Bing 3.1. fCef qui tinh toin xic suStspp dddo va cham 
vdi moi lo^l tiu thuyin cho tdng tn^ 

1 T n Pi not ^ c u m ) ofoiiBi Z W T I I D O o 

1 TiJ p; IS5 i i i m n w ooMcBi nanii 0 oaMia laixea m iaoa 

6 Tre p; la i ocmmi oooooM wnw\ , o imJ i ! o n M m aaoow 
J TT? p; no \ ttCTMi aaaBi ii)6it.oj 0 gam iimvii osonn 

i Tra p; l ie om; j i6 euxcm I M W M aeaa aoami i?.ii«ftii 
H 5U Pi 130 I OimiK oaiBlg? t B J M 0.03815? OlMOCM ODOCiWT 
n SLZ Pi IM 0 OKBU ii.ijaiiB5 w u w n.iMMii o.onioa j i i aaH 

Bing 3.2. Ket qua kiem toin xic suit sup do cdng trinh cau 

STT 

1 

2 

Tru 

PS 

P6 

SumAFi 

0.000639 

0.000691 

AF (total) 
0.001329 

lAFJ 
0.001 

Cau dam boo dieu kien vaxd theo TCVN 11823:2017 

Hinh 3.3: M6-dun nh$p so lieu hinh thai ddng sdng (a) 
vi d$e di4m giao tt}6ng thuy cua Chuong trinh tinh toin 

4.KiTLUANVAKI^NNGH! 
Bai bao trinh bay npi dung eo b in tinh to in k i t eau 

dudi t i c ddng ciia va xd t i u thuyin theo phin tieh xle 
suit thdng ke v i ly thuyl t dp tin ciy dUa t r ln quy tnnh 
AASHTO hay TCVN 11823:2017, day l i phUOng ph ip tinh 
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t o in khoa hoc, phii h<^ vdi dieu kien thuc t l cua khu vife 
xiy d i ^ g eiu. Di/a t r l n ly thuylt tinh toan, mdt chuong 
trinh tinh to in don gi ln duoc xiy dung, cho phep thyc 
hien cle buoc tinh to in thu in tien, don gian, t i l t kiem 
thdl gian tinh to ln . Chucmg trinh tinh to ln cdn don gi ln, 
thd so, nhung ed the l im cdng ey tinh to in so bd lue va 
xd cho cle ky su trong cdng tac tinh to ln th i l t ke. Trong 
eie nghi in CLTU t i l p theo, chuong trinh ein t i l p tuc dupe 
holn th i ln, c6 t h i phi t t r i ln t r ln cic mdi trudng tinh 
to in l i p trinh hi ln dai, phufe tap hon, nhim ci i thien 
tinh chinh xle, minh bach v l th in thi ln hon vdi ngUdi 
sif dung. 
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