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1. Xp3Irhdgicthou "rbghotidu

a K/phth dlicfuba dgh tlic ML o § BDI )

B g htlic Ml o &M hth dlicfut he o cu§ cn[TtE2 B3 4B V72 98 06 B
B8§o ca8olmogd® Ich bang QP DA vqruii = tfir fuaWk Stnth g i
th "noggcaT.J. Wimpd ,sv(2@BD8H t mg XChLofEn (8ri d
Di agnosBDIc)s , d¥%mgli LrSgn hth hgetlg8 mtgC & ¢ t e [it nxg h i
Lo§n Whae®ch!iZnh vwWe€hhngec ph@ qu§t & sti °u
ch{u & o8 /. /px bhgli ttg ch2nh x §cs xiph¥hgv tstom §c
Vi oit2nh toggbot s Fpmhgt mé men BuDl L ¥ Dfu, frd0 2
t h®p , P thg > 47 % (tr uRugdfmid3hr®pp °s " Hnth@yx > ¢
57% (trungu W dR)/Pp Y@® =x117% (tr urngec 8c hghi)s
xJp Yhg PuSfrdct h®p | "c ndgpadimbn @ hd h'in ‘dia | an c a
ting thew wmit &g L'p°ngb nTtingm&xp g cho +
cfu [ b° tWhm®nl t21h oQrpcalhbiix 8¢ hhn v

Hé s6 xép hang xe HS20 H20 Type-3
thiét ké - theo LFD Momen uon Liyccat Momenuon Lwecit Momenuon Luc cat
(a) Cong tac Kké Vhanh Kké Vhanh Kké Vhanh Kké Vhanh Kké Vhanh Kké Vhanh
Ban mit céu 077 129 2.10 351 079 132 273 456 088 147 276 4.6l
Hé s6 xép hang xe HS520 H20 Type-3
thiét ké - theoBDI Momen uon Lyccat Momenuon Lwccat Momenuon Lie cat
(b) Cong tac Kké Vhanh Kké Vhanh Kké Vhanh Kké Vhanh Kké Vhanh Kké Vhanh

Ban mjt cau 157 262 195 326 1.61 269 231 386 194 324 276 461
% sai so LFD-BDI HS20 H20 Type-3

(¢) Cong tac Momen uon Lye cat Momen uon Lue cait Momen uon Lue cat
Ban mjt cau 103.9 -1.1 103.8 -15.4 120.5 0.0

H3nr8C§d]o-5'érhg xeptika) LFD, (b) BWDIE¥p so

Ng hi °un "ne | idgiath i vp YxgfuRes e ®r opes&t2005) |
[ 730WkWh tra v~ "ph[@oaikzhcGhh iy ic t h 8nggh@hn
tr3Wwih: Lh3nh h-a/p Bhg@nn 2« hl[fvd hgam _ uh WK \ih
tra v ' plhg@nCfutSd e B3Ih Ande rcudimt h®p?! nghpl,itm
ntp 9dfmd "4iR e e6t 0 § o h Sfuele’®n g h¢ 6 6ful ‘©x/phthgli g
tr°n mdHsucho lfh®pshtng ¢fh X hl R&EE K* RFvai
REE XY g Yt Av ™ MeXLHu D hdpc dh m* h3nh c¢c- quan
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| Sip°nah9 6 4 fuan b °
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t'hng'mi ‘i rl® ‘mhgi nhh @I5( 4 i) .

- LY ° ES P H -
h.c t fnbdhglx t HFani” yc ‘ph % k §c prh Gprdgdhrog miifit .
sé Momen| Momen Momen Thuc sé Momen thyc| Momen - Momen
Nhip lan thuc | AASHTO | dia/AASHTO Momen | 130 M dia/momen 12‘5;‘:&:’ i,hté:'z thrc dia/
tai dia LRFD LRFD ’ tiii ‘2;—:‘ AASHTO |AASHTO| iy han | ™™ PT
frong | (g fr) (K-f6) (%) trong |_°' LRFD | LRFD *| hiru han
. 1 lan 20 127 71 (K-ft) (K-ft) (%) | (K-ft) (%)
- 129 156 83 1lan | 250 350 71 117 137
2 lan Duong |, an | 431 | 290 85 | 303 143
, |Llan 84 150 56 R 1lan | -156 | -294 53 | -108 124
2 lan 120 190 63 Am | gy | 240 -406 59 | -164 146
Mat cat 1 2 3 4 5 6 mm Cip dau do dam
. | - N
131 i o ® Cip dhu do lancan
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H3 nBK/E.[gnd ntfun Royal tfo nwWdg datrige [ s)fctiMed @ _Sh
Ifu Longhnifo Royalton (tr°np3h Weat her

Ng hi cundté&in ch bangQxpolmngli vntgfuc t h: ng ‘gw an gtoh 2|
h'in ‘tnrg&dng tfihg Bblkent M.  rPdhas €Z03WCH b Boone
County #miltlg ®mpAqg spdt le hm mvpHtrFucdbg, Lydh 3 nh bfyr o n
c ©Ofu ctchun g huh®imitce traafgl bpdhy  "d enhg'mi v
c8F Mg IM«ayithmg Bhhin.g'mi mi “tnrg&adu c o dfnc  d
h& nlg kht!hm, |l nmocign cfu vH misngthh. n§nh
hsxp Yhqquamgtr WY%pbehB@l [pH&gli fuc > phoOn t
t h/g k¢ nih. 6

_ L1 L3 L11 L15
HS20 H-20 Type3 |l o _ = - oL
Momen udn Lirc cit Momen udn Lyc cit Momen un Luc cit{ Iﬁ M Thiét bi do If 1—.12 L'l's
Kké& Vha Kké& Vha Kké Vha Kk& Vha Kk& Vha Kk& Vha L3 L7 13 17
- - E u | u |
Phwong phap LFD Dam trong s . . Ls L14 Lig
092153394657 1.161945769621.17 195532 887(F | | % | | E—
1.00 1.67 4.22 7.04 1,27 2.12 6.41 10.7 1.27 2,13 5,91 9.87 |, I:::I | i t 3
Phwong phap BDI Dim ngoai ) Mo Nar‘n! | L9 S’-I:U.G.“ - L.19 X
1.31 2.184.78 7.97 1.58 2.64 6.09 10.16 1.75 2.92 6.63 11.06 I I Ma& Bac )
1.54 2.57 7.6112.7 1.97 3.29 11.56 19.29 1.99 3.33 10.37 17.3]] - [ O | Lio ' L20
42 4 213 36.2 5. 74 9.6 246 | R Ly -
2°-6" o e L2
54.0 80.3 551 803 s67 755 | =™ 19°-5° . @55t o115 T

Hs nte( Tr S FabgFmd 4 tt #i tbo ~ "W el tntg. [P0 ss§nh
xJp Yhgli t v" % Ppi%hd3tfng x
Th eloeh g/pxdhgli t MBE &h- kX @ic viE fga cing tr3snh g
@ ‘eh tr°hAufdate®p Peiris v 2IC])8 cHamg bljo ( 2
dhghte2tndgn mSy'inLol’ 8 ¢dng c %nik\Whh afwafitict h ®p
LewCosunty _Brui dhgaeim ghdd €s o s/Briddg €h nnghirgh sghun h
17.M8 y blihpoUdg t tne"n gl Lho /JhblYdg v "Ppt Hu k h! t g hd@h,

c h-tnhgi i Jntdix Yhgli tntgfuc
HsKRF= RFc * K; K =(@d)#)-0Ka *KKb KbKKeb =

CFu Xelit ¢ hhi| Ph©n t2ch | Thn g milit

L &l H s x/p Yhg H s x/p Yhg
KY 1018 Lewi|/KY U3 0. 48 0.70
KY 2-p@ Har diKY 43 0. 62 1. 25
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80 - - _ K&t qua 80 - e
= \ D1_BF K?‘v qlﬂ-‘a FE . ——D4_BF - DI;_P Li¢u thu
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60| = . D2 BF KétquaFE | 0|2 ~——D5_BF - Di¥ liéu thu
an o5 + D5 BF - Kétaqua FE
40| S 40| E
B (a) ®au do 'g (b) ®au do D3,
20| 8 L3 D1_BF & D2_BF 202 D4 & DS_BF
[ o 0
*~200 240 240
20 .. 20
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quac vifih Wkicnhg, ac mfubln b ° "t ! tnhe® pk/h ucy8gthoc v éh u

b, & himi vl Tch hhi tth obg _rch &€t bmttr offg nb " yi. i VTi2 r
ca c §dp krigihy ntghmitli by  rcch cd e 'IE ©n g hu °v@kx HLIQvV

ti unghtdhéc v memhule€l€a ra.

ksl ab oFtutdrn2 c¥ nfyng v~ tt¥om iy it @ 8a b0 cXv n byi

hoc d¥»ng i ohbwunhh Msgkh IMionlgi k 20c jul timigX ¢ tdc®p f ¢, m
cyngi B° tlng M®n f y3mmglit &dhe cva t h@pl; " oavguinh

12



d ai xclatc v RI, © Zc b a oW wec Xcht h ®p .

Chu ky tai
Vge = 0.15. kgapk. (100p fe,n)*3 [ 77— r 1 /\\ _
_ 200mm 500 Buﬁctql ............................................
k=1 + dj_ = 2.0 400 SO iosy Sovveloodiie - RUOROE SOUROII SRSV JRRSRRS TN W DU
Vinin = 1.13. kgap- k372 Jem 7 / AN
y.m
D Z

~ e S
H3 nH 1lc dgitthhBec [it, 8thiu_ckfit c hthi bbh r©cdd b.

Mt cfhpbg§a E€va O.L. hagns ¢ e@A&]) ¥~ tdm [itngh
cK Lo8anmgyvredh b
AThtli XxhLo&mhx & ¢tx§ diratin phuen nbg amggbliw Gdg t r °
cfu_. Wl [dgWh t rcaalt8hnh  ging3ald o, vi» n\§s ol s &mhy Lp h ©On
t 2 cih ding ct/jga fuu fn'h “mguy tdh I8l il Gkalce x ®t
y/u ghkitchl | c¢b | ag- pfapl, congdngWah cf@yh rcg mifit
t rc€ khi fut,hthige aci an v, ¢ ikau khi ph
AThz2 "m@gthabg redli ngly rcd, cmi ° uli B§ Lphingi t La ct
ph@pc ph@hddbinh€e xe hbbngsSqu@Ph@hkd sEmgp
k2cly d hyfuMk\wh t[rbao gthn gltb "biuh 2 ch &g e ockitk kg
x §m hin| agbhh nfueh & n gJp dk” fu brbun g ¢

t.ly o "ttfh 2abg mdfucdc Zi jf4lhwe g

Cameron D. nMursr(a2p038fndi ngm phE kkh3mh h-.
m8y t2fulfrdch g Hs ucm3e h3aqlwh g i d nc/psi | 't mc viithh
ca cfoyrbdtbdt trungph©oi [ipimg sau khHi L .anfgd g - |
ngafufuwl cHatk/phbk tMingptt tHithh g 1 p4wcnthr t° fimd m
b°n tr onrig/pl kS frg drag fnfgc bt . M! dmelh'« xlo@® a n
IWg ©y tr @dfmnbrfqrov™"Fmd n g &nfgc 1§ u ayi  rcE® y K HbiFucniiin

dhg.t MpKI&b h i« tkhtag'mi ht uy n®i °croplt §mchvoitr €
13



haiQchikcqgu&®€n s 8bfutr cetheg ni gb) finodn ¢ fucfy € h o
pho©nildphm! menkbficrovMyc nthgntmiy [(Khg Ty mi
“pHn vi Vil "sndh pp % ng svp h @rcdbbm?®  h3infnd | #3BD.

p h

200

R Do ving (mm) 100 D6 vBng (mm)
180 "“1 b R 90 b o
160 i T 0 i
i ié i
140 s BT < 70 i
s ' ¢ \
2 < 4y : = ’.'.“ i
1201 = i 60 =3 3;. .
100[ 8 | so| S bl
= IfE Purang nét dirt: M6 hinh ludi o b %*| Burtmg nét dirt: M hinh Iugi
80 ..:: iy, Pudng cham chdm: PTHH 2-D 40 ‘3 ; ;%" | Dudmg chdm chdm: PTHH 2-D
60 ﬁ.:;‘ 4 Puidrng cham dirt: PTHH 3-D 30 3 {,:-'T Pudng cham dirt: PTHH 3-D
o VE iF Puang nét lién: dir ligu thi tai 5 3 g - Pudng nét lien: dix liéu thir tai
N s = 2 3 ~
¢ | L8 r —— -] g = 0
i e o o PR (%
Fd e A~ = i e 7’ 25
0 A - C D 0 7l A & c D
-0.1 0 0.1 0.2 03 04 0.5 0.6 0.7 0.8 -0.2 -0.1 0 0.1 0.2 03 04 05 0.6 0.7

Hs3

nH Quantfihng

vV » i@ aon?

h3nh fm§yguty2eBtcwn”

tY frd t r on gdfmB (g o8ifi))3A.( ph

0.7 - 1.0
Hé s& phan phdi ngang « = ) Hé s& phén phdingang &
I I I/ I 1
P ry 8 s D |08 ‘Y
05 L LU, A B c D
Sy s\ ed L . —e— Thir tai .
0.4 Ao . 064~ ™ --m-- Mo hinh heéi
p/d ™ ~eif-e- PTHH 2-D
03 ’/ —o— Thir tai . 04 . ---&-- PTHH 3-D
7 |-m- M6 hinh hwéi ' " |—— AASHTO DF
0217 -+- PTHH 2-D NN ) AN
...& PTHH 3-D = Doz SN ¢
0.1 —s— AASHTO DF AN TN D
A B C A B :
0 St 0 =

H:nH OFs c8c minighmfc fd”  ng b "-dfm (t m &M §B B( p h
Tr3nhh bgmidv ul ivih ‘tnig@cfu frd . p T b N gthls nigs &u

Khi

,XWhA&Blyeng

Liu.

v ( 2[678 %W it m g sdad pltyi§ by fim* u

bttng it Hath- hi’n,g v dxg&mut vph§ta;siBitholtmg ch

mH . pl pmb d€vh fd €t ¢t tNHFMm vt _;€§ ¢
t r °Hh fusmfmD |

sau ¢ hBly

phon /jtHc hh eld6.1

Ap, v »ng tthdi %oby  rcd

LE&mg

¥U ui 1 ika

u

t occmhg, pnthTm g4 3 9% Ieih § y
ckiE S w » nh'in "th hd} Kdih Sdg .

tchtanthr@p |

e m¥n hgun%hpgdh QnMi das)

khln

AP pn “ih,nlgfn "shinb La mhip &7 % $Mmtwshnbg tn" s
chinb | T3a iy lmee /A fnt lisa Jikbic b °
ti "ngd trmi'tnrge s awa Jahilket hin MK 8lon h " uh il u n"gn gc @ ~

chng

mi o'tes \aih |

[dn w

14

u

! lnhgi Mstah € iy imi



180 _ 130 130 130, 180 150
200KN  200KN200KN  200kN 200kN  200kN 130 v
-=3- Bién clang Iy thuyét cia mat cat A°

r\x il I I L jj 11?3 + Bién dang thue do cua mat cat A”
T\ e /’

Mt cit | g

| fo—do e o vl Gimigy| — '\

200kN  200kN200kN  200kN 200kN 200!

S S S S A Az

- Bendan Iy thuyeé cuam:n.ca t A

Bién dang (€)

=
o
vy g

\\( ‘] ( 7/’/ -0 Dong, hd do
51 52 853
20|  DinhA-1.86
H _ | DAsP  DATA (96 16n dinh) |
1. -5 s6 Tiansd B6 léch 21 -
| £ (Eiz) (Hz) V) . -
=R 4.5 o 1.86 ;}\
Lol 83 = > ¢
i M
0.5 || L ° .
ol - . Téan s6 (Hz) Téan suit co ban Iy thuyét trong mé hinh A
o 30 1) 0 0

H3 nH 1L (s-apc® ch§ypngm g2i3 %fnv 5T & %7 V.

1. Xp4rhdi tcohorbg ph__ pfg Ghim&p

Theo ph€ehmg @h&@§ & htfofd 38IA6 56 13 R
Ph®p g atfuc ‘lc€¥%n\W hlul id @At heo modd}l, iv ¢ §lci
m: hPEAnx §cnhlclng vc tfmhnou [ctfuc t rrhyg KE®o t
v’ LJarmes M W Brogns$ ¢ BR[ODD)nep @ h mt h3nh |
thct rece v &« 8sat he Xt8rc@lmly Wk it rrau nlgk/jebl b fun L
mih3 nh FE/ut htahnw, clkih Qii 'oh c@c ki ibi’ ' Aod)( gvm?
L um® tX8mgct hsvacuhth g treg di%hg Vit rraunlg sau
kifcih "tbhenlg Bong ph&vhs @§cw Lki bi °n v~ mt L
khtng it,ham! LH3 nthi chhpph BykRclh ‘lc€t hdd Mhmén qu §
t2nh din xuytd"sSwlL€2nh bhbophE&mBAmem quégn
t/] mti2thht h®&p€c t 2 nh imolmad vk n ge fict h cY _rac/ikHic.

. I = 5000 I
[ i
]
= =
ld=37 S
T T A.=265 i Ban san : T T
h=250 i a=212.5
A.=26 H As l
J. N Canh dam H N
=150 DAim bé tong cbt thép thwe nghiém b
Két cau chwa bi phéa hoai K&t cau bi pha hoai
sS4 Ja fe Af MAC Ja fe Af MAC
(Hz) (Hiz) (%) (%) (Hz) (Hz) (%) (%)
1) ) [€))] “ (&) (] (€))] ) ©)
1 133 12.9 3.20 O8.8 10.0 10.0 -0.40 99.7
2 31.3 33.0 -5.12 97.6 32.0 322 -0.76 99.0
3 44.5 42.6 4.40 97.3 41.1 40.8 0.69 97.7
4 74.1 T0.6 4.99 96.6 70.2 68.8 1.98 93.2
5 78.2 81.4 -3.95 08.2 78.6 78.5 0.13 97.6
Af = (fa - jfe ) fe x 100%

H3nHel:. hF@mgaan madalmhttli phoOfm tBTJB. FE ¢
fat fn s L oifd/Ftn csblu FtBhMA@tain? uc hcihWpu bl o. L[ m
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AKM Anwar ul | sl an32v.Cf e, PGB Bp L(h20 1ndg)”, m
Lfu, fedi,” ir 8e8g 8B2n dfm h, p(4d8x42n)g iln/cldif ®n
(12 + 2*6¥ed. M®  h Fun hF EEA Ix€&dt dmgh o dymi ‘'mi ‘tnrg€ v ph ©r
S. 0Ss8&NEB mvg nly_agfuc .m HGhiFE 5, 45fuHAh Uy "diac
ngm 3, 44 IHABAB 6&3ch obyglim 3 A8 & hn Hig acfut r on g
25 nthmittH@ifn "8 y cLe€p° vt r dron h g ileg &d c ©Oy
cfuhinhuDa trPin pPphonng élch/kbic v ¢ §d 3tnhe?, rhg
nghi@dodiich" " nh témthroomngli 8 tr 3 nh [nhtanigu tchhs
ti ,ac ¢! n.gUit F@EEMhx g Wgh tng "¢ €sot s i h9

Chiéu dai dam = 85°

y — - — — e —
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| e ] | — B 1 | e 1 1
Tl Hes==s===e== === = Ut
- I Jl _ | I | | — S
e B D I | | e |
ﬂ' — — — — — — P —
m
D— SR NN AN - - ___ SN SR SRS N
“< R Jl L R
=l  fre====== St= == == ===== = ===
= | _ Jl __ __ I L__ N
- L = L. ——
b A | B P e e L
e L "
163" s 18"9—: -IE: - e -
2 1 ! 2 1 ! 2 1 ’ 21 r
) C/L Diam ngang C/L Dim ngang C/L Dam ngang
C/L BRG. Mé | & chét neo (cb dinh) Chét neo (cb dinh) & C/L. BRG. Mb 2
H3 ni MH abgfuc As h{3a&@bul a
OHIO LEGAL LOADS . e <
. N Téng trong Kha ning cua cau (Tan)
Tai chi dinh Cau hinh ta1 trong Juong xe Trong Van
v v lrong | tocXe | Kha nine | Khining T i
- 12 S . xetai | &l | yyng pinh |binhtheovin| HEso
15 Tén (Tan) | (mph) | cjascam | téctrong | x8p hang
10° bién) | lwong xetai
Phén mém VIRTIS Phin mém BARS M ]
.- |X hang tai| Heso - [ hang tai| Hes0 15 70,680
Hoat ta1 ) i Hoat ta1 ) i g ’ : e -
¥ (Tén) Xép hang g (T4n) Xép hang 16.15 m Al 66.977 4.147
OH-2F1| 70.63 | 4708 |OH-2F1| 73 4.867 % 6880

H3 nh &Ip. Yhgli trtg.ac nghiu °tn€lamggfpllgnVv 1 RTB ASR[S P.

Mostafiz R. _@lowdh2go@y@)V,guy thrtfific dng
phh.ng ogc Akt so. is/Bkpfht hw cl3Bg c'8krhg. ddu LB b
dhg @r unyg JI Kagdr a, “cogfjka- Wt rh2 ¢ih IXAs g t©nl cb L~ n
hi ) dt hlu clpotthgli trtgfud&hi d “fn’'gbot/bittdg t rt °Fml fn°
tingtb cW utnlp ¢ hisiaic hliknhri Qc Wi/l " Wohid”™ i'chhn
d¥%n\ 2Ufih WY gldy i t brsumbg.

DF Ipo@rth ntg xefmcludlitdt harma Ffooi aDEfmc hihh d
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tr oafgn awHitng t2nh nh€© _ ph€©hng tr3nh de
DLFA thud L'® gcdlgfn 8&nh hthtn€ksngng8agixe v
cfudo c8&c pmheamgWwdij Do h@y t'lc€t Hu cfltho di whuy
(~ 8 vkmo/thi)hank 7( &In/d @ ngWl§lenh DLEAtd °n so
c8§ccponfin “ihfgonhnyg " nli€ ph€hng tr3nh de€

A w 0 0 w 0
$& O D $& = $, &!7——
B 2 0 w O

Hwo

030 ' ' ‘ '

o
2
]

=
b2
=

.
=]
=

o
b2
[

Hé s6 phan phbi

o=
b2
=]

Théi gian (QiﬁY)
|

=
—
=]

0 1 2 3 4 5 6
H3 nH DIFF. phiond “Uingngpmly do pmhShdqpb.it a

Tr3nh by m t nghgi 8m s8u ¢&id&Wnkh3ahkI/t
Larnwgn ,iMaroohGatti. (2019)[61]. ™M cfu dfm BTCTdth3mihh
(740184) cm, 0Q35BB0pmgiknsbheg&nh c8&8c phl
chiph2 ¢, a c8c th nghTUm tRi nhghngmtspfph
d,. ng LW Lo L, v»ng c_. a b[ mB6emHtbin@dFguo ydgrha0 ¢
t[i trcdg In8ryg,Lo gia t cdikhy tw°thodffmnc
sau m, t xung | ¢ db m it wet _ t[d! mRg ttbhc ttYh
LW cdp nhdt m! h3nh phfn t L hnag khhHtnn g cah
cho th  t[i tonh khi nghi "  m thu cfu m, i,

kh, e kJt c¢cblu L i v _i c8c. cfu Lang trong
nv»ng Wh a( mn
Thtli fud 9 6 0 8 .
PEn hu Uh t ht 18
PRn Hu Yh timh =tht hig 9.
Thtfi tonh 10
Dtbhg r unrgg fo(
PEn fu Yh t ht 8.
PEn hu Yh t i'mh ‘=tlht hig 5. |
Thtli  nlg 5.

H3 ni2 Blo. s 8wohrfg " s h[nbgia phpfinng 4 omgél.
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Cacnghi °n c,uCbhbfani®y Dd¢2029),[32] L «b n a gthlii. m
cfu LW x8c L nh h' s({(DPh©Onhphsi xI[pktHEnc
ntng v° phKmt thwl Efngtonh L€ ¢ s mangg L
h s° L&8nh giBgsnb€cki Wmtfbp&n trdng ths§
v»ng. Trong khi L -0 ba®c gikc tfmersg dawow I
I ng (mode ss hapen)g &B€hc (@M L nh thtlng
phfn t° WMuvhiYd_  (FE u th t[i L, ng d€ i
nhauK/Jt qul so s8&8nh bthosthbBn©nvphoast tch hc ht
t theoth chuXn AASHTO cho ra c¢c8c gi 8§ tr t
th ¢ nghi m v"™ m* h3nh FE. n " ng th i, h'
tr€ ng h p t[Fi tr  ng LQu nh, hhn L &acg K
LHec tremg déaa thdp L€ ¢ phln §nh r» hi
tJ]] c,a c*ng tr3nh, cung cblp ch s° d. i
tr°n mt h3nh FE L« L€ ¢ hi u ch" nh, c¢- 1
chla L8&8p . ng y.°u cfu khai th§8c

1. XpSrhdgi tchotbheo plhxhgnx&kEpted®XLlit iay c

Theo ph€ehng phS8w tnhfgm dlds B Bt “ i | i

John M. Sanguel(2N@FMRRE ReposdHHussBubtli ng
cho L&mhtoed CLRFR&EMI hng w' kh§nqgti®hn'g h
L'tidy @b Hridh mhtgr t h 8ihg @R, DiD-IL) ==00R g nhi °i
| "cskhREngng thddpnhvi ngidHot, L& xB8b. L Saldu les ,
kh&ng VE€ttdhpu cthho qwg eghrum i hit N h i nfoni°an-  tm h
Sbih thi°n [EOWPON_ anBwit ctmshBi a$ ) gla” git§ unmg
b3nh Vt'Rigdka&nh rnghoa’s LStaiwynpésintgi, ¢ wehli @ " sc § ¢
tfi "ng w ks § Mge@c -x Btbhmlct i du v nh ~¢dm2dg &y Lve
chockith k®s ahb togfphlcex8b ct8cs & [i/tt o fih ha
(0, 3Ho2h&aitQighha( 1, 658 1c,hd T)t iayhmeg. i v LEnhc gi
I k\kh kn&nh gci 8ichm h " 'rshh & [t ha( 1, 2 8 & '1s, IBEti .vH
h* néh tig 11, 35

Tr €g ph| Bi a{COV Phoni p
Tonh t 1,0 4 8 % Thtngng
Hét [t 1,00 18% |L. Th?t nngg
Sc khsgn|112 10% |[Thtngnd

H3nlR Tihng k° tZardént fb&hnhn ch
T€hng . t&a phgiansgp Uhgli t vt idychbdp %hgli t
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ttng Mt "miph8p ngWwelpn tifl, Fer hat Akgul v~ Da
(20049 dpeUixgli HL micho rntithtd t r on gful, § mpHh Shir
ph&ptildy ® ®tt tsn & [itov™ ©Ech Merudy ugi n ¢ et s

dngWLsEnh gi BfueH $1gp Ehgdhv h "nhivlIfin _ adm trong

g Ciu:E16-MU
Q| 6 dam g suat truge _ ADTT : 810
25 E Tisr = LN[46.63, 2.13] Tip = LN[56.38, 2.69] yr
2|4 feorr,sr = LN[3, 0.9] mils/ys Tcorr,p= LN[2.25, 0.675] mils/ys
g I;h Ini Dam, Momen udn 1565
2 .
15| 30 -
4 24050 0
g £ T5na J11.05
1 E‘ ]l .i; L T E L
& 1th i/ A7 ity 0,983
K _ o “;f 2030 4 & ) P e 065
0.5 "3 Ban, Momer udh N/ 60 “ng
Qe e A oanar A . o
i Chiso d6 tin cdy p(t) 41 3.73{RF(”bﬂdze'ﬁ(t)m}l.fil 095
0l . /I I T B I R B L+ 1 4

75 7 6.5 6 55 5 45 4 -3_5 3 25 2 15 1 05 0

H3 nB XIp. Yhgdhli' nh, tphtw “tghi ae hs [ t icdy Fic 1EBM[4 B
t°h  ginalnt, atfuc -EEMU h¥(n h3) 1[md 3 7.% ,(5¥ 50 , ;n&y3eY
chsLtidy @ hmgmgi51.9 ,(®31, GiMm_ .a /Jx Yhgli t, mhhn
soivtidy.dniv cl@®¢ bmEA AU, cmlmih hhn WE8nyg Kk
Ltidynd25 %i Jpxihg (t1Y O,"7 93 %ivitidy ¢4Y D, 25) .
Ve "shtidyL8nh _gi nmt oc/jw} tlle, shk/p Uhg "miimg§ n h
kAntnou lcthitg ct/g, nénmmivirh ocm En t oc /) a t/jcHl
L§ngc Luan t ©m chifoni Kehd n\gu [cthrtg ctifd. Y t @v-
t h2"@oh hHMh&§ h "gi €fbta t r&§H tdly & hp Yhgl x
MtL8nh gi 8 aafuc fldo 't mbRp whlit' ng qu©Mi IsLbady
Classi-MLE¥YaiilonJ. K7 882 nk 2fh,3hnuh &hp th & Clihe
ph&wW Wlrlio & fin mdFfu¢ mgb a "Li'p nkhkh§c nhau (L=L8zZm,
ph€hng ph8pc Ld§Win@yytdd &d B & vs /p Xhhgli tnig trhegeks u
cho ph®pp GigBR)t hsesi( bFR) s sw” khtEngg (LRFR) .
san to"ncl k/hapBhgwh gi $u cosfct ac e KL C.

Xe tai Dam L=12m L=24m IL.=36m

Tai Dimngoai Dim trong | Didm ngoi| Dim trong | Dim ngoi| Dim trong
MLC20( 1 lan 6.80 6.94 5.88 5.97 4.89 4.89

2 lan 6.60 6.64 5.62 5.65 4.62 4.57
MLCS50| 1 lan 6.15 6.59 4.85 5.45 3.85 4.34

2 lan 5.70 5.98 4.25 4.66 3.22 3.58
MLCS80| 1 lan 6.33 6.69 4.22 4.96 3.18 3.83

2 lan 6.07 6.16 3.62 4.26 2.53 2.90
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500010 MLC20 50001 © MLC50 50000 0 MLC80 50007 e C1:+10%
——Dexuat (Ptrinh 11)  |— De xuat (Ptrinh 11) | — DA xuit (Ptrinh 11) e%: -==Cl:+5%
4000 g 400012 0 0 40001 8  —-cC1:-10%
A = = ® = Cl-5%
3000 E 30001 & 30001 § 30001 i
= g 0 8 g
2000{& 2000{ & i s ° 20001 &
g 0 g 0 g ; A,
1000 .g £ g ; 100013 % 10001 3 § 2. 10001 1
- . [ e e g
olF ¥ 0 Chiéu dai nhip (m) ) Chiéu dai nhip (m) 0 Chidu dai nhip (m)

0 10 20 30 40 o0 10 20 30 40 0 10 20 30 40 o 10 20 30 4;]

H3nkR 3t °njs & t i WBGIEL nge @hdl MR G (@B P[7 D.
ITrng nige thh ax i t MLCFEANctr =GWHhAtr ong L3 gwn
ltng danhdingMlo@l @n'g™toml Mithi tat Ak ® gc Yechvactd @ h
t 8§ &n gd Whongmts UkiNm g
TTrng nigectt ngc QLh O OESOMHD)ZwER r ongv L2h GXt st
nghni. T@e quly, 7748 Tx=v 03 132A& dafiii Lc <40 |4h,nMELT

Tr3nh b yd Ipih@nQuiEnd h g Fh§gfucHo 8 Wari | J. Ki m.
Leticia [B7Z8MQuahilrioznl. b"ano 1g 0 0[R2 . HnFuz K Hic b ° n
tr°c @y Wwh kfu @u gi a_ NBIl phOR tNBdmhcD1l. 26
' ¢ NBIl €k ntgh emhgidandhh t h® nghtu tntgk y CE 0 )
ntdl,] v~ d¥%rugQkmdg hd Ko mh®p ¢ hdtfiu atnhing icaho€ htnt
t r3 fnh Folu hcidl.

Nam thanhtra Ving

1 2 3 4

Bang A Bang B Bang C Bang D BangE BangF Bang G
2010 33.557 9551 30.157 16.031 15908 1216 1250
2011 33678 9612 30473 16.058 16.004 1213 1269
2012 34.062 9688 30.611 16.064 16.034 1212 1286
2013 24 955 8612 26.621 13.137 12.070 1125 1196
2014 25401 8668 26.588 12.961 12.137 1137 1544
Tﬁng theo bang 151.653 46.131 144.450 74.251 72.153 5903 6545
Tong4 vimg  501.086 (Nzhién ciu tdt cd cdc phdn ti két cdu thieong tdng va mdt cdu =1.002.172)

1].g-8 Giam gidtrii 107 % - Ving 1(m ciu) 1073 . .g.Ving 1(ke trén)
= o1a tr ‘E6| Trune binh -B-Vong 1(m ciu) | ‘26| Trune binh B V* e
'5 7 : 5 lon & Vng 2(m ciu) | & Lo - Viing 2(ke trén)
1 ~ = 3 P x ol L =
0875 % Ngudngxép | 81 24| 240 s - Ving3(mciw) g 3_4 2.52 "9"‘",[*”% 3(ke trén)
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4 - — = T " o
1 =E AL §4R P 6%
‘. AW Ho [0
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) — | 4] R 4
L ] ] e -.
02 Mien hiéu suit suy | \ (a} o _'_-,_..EI (b} o
“1 gidm . L2 Bros g8 L 2 i
< T .“_______.,_._.‘.--- S ‘._"-.__ o T
01234567 89890 | I

Xép hang m.cdu (kiém tra 2014:B) 1900 1920 1940 1960 1980 2000 2020 1900 1920 1940 19150 1980 2600 2020
H3 nlR4it > n)l uDfc d%ng phoOnv %R @thinga kK (d2i0) 4 .
h.c t2Qqihs gy (gT-H8s Juyimga c8cckhu°my: (MP&) |
mkb fuc,  (TbBic W[T B.
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1. Xpeurhgdi t cthuo'rbghot t co@ngMthing gi Som Y BAtknus
( SHM)ulIM™ gd ao u hrthmig® m g( WI M)
The&SHM yvI'ud( W M)tu it hlgodd 6 4 24 b
Junwon Sigo. sv('2[088])t, cfoyfrdct h®pp | b*>nt fpng |
| i °cn (t2P8;219, 7) mwa vio WhERELBuguadhg, |du
WI Ml owa DOWghi 6 H tdng SHMBc u®% lubi Ydg
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H3nR @& phoni Jphthgli ttg cho (1) bf2Ydgl(2835).( 4)
t'igi arc . &hec. mtirTmgy xung aqdwi@nmiotC&ca m! M3 nh
t huhth ‘lc€bt v 'c @ nh=uly c8cnhg ke Wi Mat thagh |
la obb t2Rh ke BT A heQuBiut c¢ho@hiv Hhgv'l ph
t 2 Ciguly b3 nh pWihnWwh isigir ubn g | @ 3 o §rc ghdht |

t Ty pth'©n t 2 cth,h3cadgd .ttht Jhphnhie kA8 "¢ & ng
IW 2 nh to&ip YnpOohaichtusgMhp ¥hg trung bs3hh c
I « fbiknhgo (-1, 29p) Ghgx c §ic kle! righ xt8lica WL B& ) k h
khimi@ih sbipn thiil@2h3nh

M:  h¥%inhgfhythali ng pph¥ihcho ph®pningintik g h 8 o
t"h  gi@nch2wmh uxi@ecll iLiv cf8 ct b ®#pt pchh c §[¢ Hibdk t
Junwon 8@o sV 2[06l7/m)d,ng OWhdhg ( SHM) u Wiir cdOn
Lng (Wl M), Y04 qméy Dt 3en h [m0ps§ ckhh ovn'g "0l 59 ¢ W
Lo§n /o&glixt t himg: t he
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M: h¥inhgqguy 1, dtsaghKie€®&B 11 T5. 302 njean WIirM
t ht ng/p dthgni tvh onlg doih Bldd. Mt h¥inhguhy 2, dt4amgh ¢
xei tt rH gy ® @76 .[E2ncx aVvlitM t h/p Hbdligtéhaml'y
d o, bih Ydd.M* h¥inhquhd ng, Ids Xihut d equa [t cd kthg
nth Ydg efi. M2, dIldu Xie 89’33 tlrcht houtteg cd Kkehap, Is a |
bih Ydd vb dtl'u 500 xXec tb®@Xug nhWsedingtbt m3 nh h
quy. MIi h@duwyds b Idu 1k ph m* h3inhguhy B §FEV U /I
hth gl ol Frck m b YdgWh ra migwB mhmh “hi 3 malyd ss o
s§&§ndghila vhgt g dndgi' m pphent2ch |1y (Cumul
Func+CDFn . DBZnmgh mbuy ppliy IphOn Ht 2lcént Hib W
t 3 xmemimt htHhgt Zan Ki@cht mog@hUx Yhg Ldo § o nih¥ w2 9
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H3 ni2 @h.h "meg t hikom tszan hfiedhlt/px Yhgli t  (h19ddb 2) (
biph Ydg 2 ;/nh 489 D;ih tdg Db;i M HGBY. bi
Qua c¢gngmces §ebicbl ( SHM) choqua®ps§ti@avic ¢
' kh8&c nhtaukntpaio hgWwam 2 nth gt shéth vi'r nreg d
thdy Buc¥ng |t meoa fuuDomi ni k cSK mlga rsd(i 2[04127]) ,
C8§c ph@pnidgfo Bl M, mthf hae @igi §m Y §h kicknlk Stcr
COfu chic-,Hce’gt it h Fo@eihil @ g 'wvn'g tlge gi aong h?
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H3nRRgt>n) C&c >h§adhdnh hmee bhg®h m* man u
(WI MJ€i )[n ®h ©n f12 Pyt Wholi Fuc ( Skok amdpi | 201
ni . ivowig§pgdyg r«Kimghgi 8§ kbl ( SHM) trong
cfu , Ha dkih adtbe wWlg .c ( 2[048lpin,g mi nlygi @i Sabttgn gc
SHM trofdg tvrdd k™ nfu dCy_&huS dng thng v 1 ud
SHMWLu ni /g Yhgli tnig GHiot ckh§ahng hxauy chjitihha thoOy
cfu, Jp dthoki tnng & @ hdnhnrg «i Qlfig Hh m™s kK fic 6'in
nayi . iV ¢ "leh"'s ccah/ikbl . Wyfiquwly nfbunc¢ty, pm€hng cph §
ph&8W tmig. ldu_. ht'mg SHMpkiv c8§c ph€ehngi tnrgg nh
thinggWwh#®nh hoe&rgnch§icgil & °ihr 't n g Bgefl. /p Xthg
bag SHM dhc 8tchaipp dihkh8c nhag @bdvhugmghlh
|'@g, cldungh€rphg cjdaiGhoth §c t h
1. Xp?rhdgi tcchokbai k@Qs nftMdia imu b
X/jp Yhg theo ph€hnguphBpisn®BE c- t i | i
ni . iv c8mg peHic kh:ng hdjt/hh Abdol | ahnBaghe
(201I8)0Rx H ph<ehngdnph §pd4l ®c 8c p HFONh U THilhe p
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Girdeil Bridge 3] Girdei Bridge 3
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dfm ( GDF)S xwuingh k2 ch. PBhbsmhE@htd6ecfmofid st
g.ia /pibdg t ontlhdcfnd L i ntg JnbYdg t orfih. cStcaldl i n
Yoo (1€688)hb%dg cng tekWJ/h  kh§c @nita ul Gvn dt g i
c8ém d

'R (2.3)

B B B B

Trong L-: Mi vac tmd! men Eu miQ unJiL” K rmenam qiu;8n
JL_M! men tqugm@ ymlj mbridg tog mhh ILtgny id O wi _
sXcva m! INukdtitdi @ ted t r @n gh 3LKh ;n gkmds
Hsph@©ngbafigntr chém ccSicngst 2nht bjo §qdwtve» ng
qug§ t P hrhi'thrg@0 —. (2. 4)

Tr oln-g: iHDERp h ©OXE i BBt gvad dt di Ghi v » n g art @rinfact Kt dii.

Khifu cBTOMt [bl's L Udgessail ns_ (kthri k ®@ dfuii Lddh |
IWMt 2 nh tgiud gt rbvBndhn)g” kst £ & cgM & nth' shp h ©nngbang
tfi "ng vsSxthng 1kP2.ch |

$& O B—n$& — nN$, &' —— (2.5)

Trong L- X witrd?d ; i ambdmeah 0qgiEmagt; dmimewa c
dm dih;roM¥hg m!vae Tt d

H s phontli btg &M ‘@t ht 2 n R gt onfn hbon hs §Fnfk [diw
the nmhv"™ t2nhXt HAEKASIHTO ¢ RED

bX8&cnh shxung k2ch

Hsxung k2chhilie  °qi awtaltnnd t § whn gfiotrntlyinly, ¢ -
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X/p Uhg -88 RF>1.0
KWwh KR v
1 ) Kh! ndp Wit ng,
RF< 1.0 Ny L]
" X Uhgli tnt h h
XIp Uhg 88 Jp Hhdli g ph p

. 7}
Veh h nh RF > 1.0

+ _RF<10 Th ~rt gdnc Wit
X/p Uhg[i  |RF>10| "W gdne Wi,
¢ . h s xIp :—thgl,’l tng

Sa _.ahXrh RF< 1.0
chh Hbomgle——( RF ™

k hai t] Khtn
t Ho«r Th Pm« r

T2 nih’ rtgdnc bi?,
k ht o Yhxgbdbc p h

H3 nHSBA. xp Yhgli t t he ol 2TIBGBV2N1R 02 0

nNQi t hannh ‘she@hl ixungnk®Pec hddaond rja’fcg t2 mh |
cu fn tdaondiac xe, Ht avhdibpbch3amhx ¢ ng ngEc e tr
dc N g gBmtbfuc tham, gng ac cdickpnhh€ | an cmn v
b&§nh. TroongthgmhPSnxueng KAaghx§hRad hblbdg H ho
L v»nga), gnl W h cchhioa mokih |

00 '0— (2.6)

Tronngy,Ll?J-t_émiUrdginlg, onomith dooi e b3ynh mth oorh
htoc Mbirdg tonh t_  nXg L ht'magbigdginlgk hi I

50 T [
% 40 F —— ' E
: -
B 30 F Iy | E
g 20 F ' - |
E Estat ]
g 0F | :
A 0 } D Y aa S
-10 Lo 1t |
0 1 2 3 4 5 6

H3 ni2BBh.Ydg t omhy ac fieltd B3 nhng ht€Srrfon &gt
cHiu mhQliki bi& nmi h3nfu FE cho ¢

n@ kibi°n fm! dishgh tc ofmt o8 Midh nghi €Hitk2bnghe cl |
kit “igiuc (ngCnh'c gdnig,Lghaknh)rkbho8c It bagiig L " n
i KX, Ky, Ky, cVRx& HRyh h B cl is t hao. HI€[dh

42



ti XehlLo8&n trong [t 8fcidtc kldcu igfuc vec /A iqudancgc
c hwy ga “igfuc cotlitt CEBo Hb ‘LL€ls”™ ckhocqug tr-:
nda m! FHEWnNshn h[7 01 8
dCdh dhm: h3nfu. BJE (¢t X hLo§n

K:t tucpc ddh mt h3anfuc @Et c°M [d8ct Lkhi‘tnrge vt
tfi XhlLo§nc LpghBte Nguy°n | T phehggldph8p n°
cy Loghak ¢8c nmithhamh sFE
2.2 Titr ng xeva hi u_ ngho% t[i dung L' 8h gia x'p hthg t[i cho du
2. 20 DrtJ vk et tLBrhg Ay FBgixt t hed2B8YN2020
Badmdml ntg xB& JKMTing “pe phtiE pnig Thpe ph ®p .

T "ng xe/Jkimi h" nh93,” HHtake [it /] Wkxbea_ct) rtbh o

xe haiftWu i Tng | " n 9t 3@k N/pinfrds b
P=110kN P=110kN
I = - .-'-";".-".-’";"-".-".-","a'r.-".-".-';"f.-".-",-!,"-".-".f
35 KN 145 KN 145 KN ' ' m
| 4300mm 43!]0mnﬁ’i9|]l]l]mn=l 11m o
TH "ntg xpe pth 8P : [ 84 ¢ )x et DSBD2AFEYX.N20 20
i |
L R =222 5kN
o | 1.049m
T o
o . .4.5.?1I:I'I o . 1.219m_ o ' ] ]
P=712 kN P=T5.65kN P=T5_65kM ! 4.572m J.—— 1.215m J.

T "ntg >pe ph §p -§Rle (txe QS MHtorl TE®2: 2020

e O=0) O=08
L 1.219m 5. 706m 1.219m
L T
P.=68.97SkM P,=68.975kMN P ~68.975kNP=68.975kN
B =320 4kN
1

= 2.252m __j
Py P Py 1: Py Ps
! _l ¥ i ¥ 4_
| 3.353m | 1.219m | 6, 7T06m | 1.21%m |
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T "ng xpe phx®p 313 (xe)M@Gbtd mand ho v tEmhhl
mo me it [ihtot heo TCVN d 288182 ®RI0dA 0y L €
Tli ng bpe pde®iggc p h®p _c” tr>he [l 3 MirNam

R=235.5kN
| 1.049m
i === —_‘-F.;@}-—-E‘@'G I‘.‘ : T_ I
e ———— _j_'l.ssm"_" . i .
P.=88.68kN Pz=B'B.GBkN | 3.65m | 1.35m |
H3 nIBX2[ t JKAHL 93 [Xe [ B8]c 0 et pch ®@ _-$&B] t. 65 tr
the@@VN 12882: 2020 v TCVN 11823

2. HMon dhwotdit tIE®mig Apguitgfi tucx € @ hCnly ph_ _ nyrgph §
dnh emg tdtelbi’ltgatc b t r ° ntmm!B antB3nmoh d

Blng 1Bhg t 2 nh Ynfotmdin[i throg. ac hg JHLI 3 ; "xep h§ p
[ 3] -§92] [EBxph®m. 03 tr

Tung d6 va momen tai xe Thiét ké HL-93 Phan
Nhip |Tung do yi (m) M, [M,=yi*Pi M, |My g LRFR (KNm) bo
L(m) |yl y2 v3 9.3 145 35|EMp; |2 Lan |3 Lan |4 Lan | ngang
32.4 | 5950 8.100|5.950| 1220| 2037 208 2246|14095(17971(18324
26,4 [5.200] 7.350|5.200| 1005 1820 182| 2002|12275({15650|15957 |[nhan g
23.94(3.835|5.985(3.835| 666| 1424| 134| 1558 9149|11665|11893
19.4 |2.700| 4.850)|2.700| 438| 1095 95| 1189| 6734 8§586| 8755
17.4 [2.200]| 4.350|2.200| 352 950 T7| 1027 5724| T7298| 7441

n

Tung do va momen tai xe hop phap [3] 03 trye Phan
Nhip |Tungdd vi (m) M, =¥i*Pi  |Mg,. [Mge: IRFR(KNm) | bo
L(m) |yl y2 3 4 ys 6 75.6( 71.2|EMpy (2Lan [3Lan |4 Lan |ngang

324 | 2.205| 2.814(5.100| 8.100| 7.491| 5.205| 1558 734| 2292|10026|12784| 13034
29.4 | 1.455| 2.064|4.350| 7.350| 6.741| 4.455| 1331| 627| 1958| 8567|10923| 11137(nbin g
23.94|0.090| 0.699(2.985| 5.985| 5.376| 3.090| 918| 433| 1351| 5910 7536 7684

194 1.850] 4.850| 4.241| 1.955| 687 271| 0958| 4192 5345 5449
17.4 1.350{4.350| 3.741| 1.455| 612| 200| 811| 3550| 4526| 4614
Tung do va momen fai frong xe hop phap [3-82] 05 true Phan
Nhip |Tungdéyi (m) M= Vi*Pi My, [Mgo IRFR (Nm) | b6

Lim) [y1 |v2 [v3 |@ |v5 |v6 |v7 68.98| 44.5/EMg |2Lan |3Lan (4 Lan |ngang
324 |2461] 4138|4.747| 8.100| 7.491| 4.491) 2.814| 1882| 309) 2192| 9588|12225|12465
204 | 1.711] 3.388|3.997| 7.350| 6.741| 3.741| 2.064| 1624| 243| 1866| 8165| 10410|10614 nhan g
2394|0346 2.023|2.632| 5.985| 5376| 2.376) 0.699| 1153| 121| 1274| 5574| 7106 7246
19.4 0.888|1.497|4.850] 4.241| 1.241 791 55| 847 3704| 4723| 4816

174 0.388|0.997|4.350] 3.741| 0.740 654 33| 686| 3003| 3829 3504
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Tung d6 va momen tai xe cap phép 03 truc Phén

Nhip |Tung d6 y1 (m) M= yi*Pi My, |Meggs LRFR (iNm) | bd
L{m) |v1 v2 v3i |vd 5 6 88.68| 57.64|EMg |2 Lan |3 Lan |4 Lan | ngang
324 |2.600| 3.275(5.100|8.100| 7.425| 5.600| 1898| 617| 2515|11001|14026| 14301

29.4 | 1.850( 2.525(4.350|7.350| 6.675|4.850| 1632| 530| 2162| 9459|12060| 12296 nhin g
23.94|0485|1.160(2.985|5.985( 5.310| 3.485| 1148 373| 1520| 6652| 8481| 8648

194 0.025(1.850|4.850| 4.175| 2.350| 803 242 1045 4570 5827 5941
174 1.35014.350| 3.675] 1.850 712 184 896 3920| 4999 5097
R=145kN B=145kN  R=35kN . alan=9.3kN/m
4,3 4,3 :

IR S N 2 S N I =
|

O

y1=y2*(L/2-4.3)/(L/2) Ya= ¥2*(L/2-4.3)/(L/2)
L »
7tOK PRPHQ ymaQJ G«P FKR [H WKLAW N

75.6kN 75.6kN  71.2kN 75.6kN 75.6kN  71.2kN

{215 [ 4572 | 60  [1.21p 4572 ‘l
v V‘V V‘V - v V‘V -

A ®
| ya=L/4 |
vy (L/2-11.791)/(L/2) Vo= yar(L/2-5.791)/(L/2)

yo=y~(L/2-10.572)/(L/2) ye= ya(L/2-1.219)/(L/2)
vamy(LU2-6.0)/(L/2) L

<
<

T 7tQOK PRPHQ ymaQJ G«P FKR [H K¢S SKiS > @ 7

P, 68,975P:44,5kN Ps 68,975kN R68,95kN R 68,975kN B 68,975, 44,5kN

3.353 6.0 | 1219 6.7041.219 3.353
v v V‘: V" v V‘V V"
A ®
y4=L/4
vy~ (L/2-10.572)/(L/2) vi= v (L/2-11.278)/(L/2)
VemyH(LI2-7.219)/(L/2) o= v (L/2-7.925)/(L/2)

ys=yA(L/2-1.219)/(L/2) L va= ya~(L/2-6.706)/(L/2)
7tOK PRPHQ YymaQJ G«P FKR [H K¢S SKiS > €6 @

A

P;=88,68kN B=88,68kN R=57,64kN P;=88,68kN B=88,68kN R=57,64kN

1.35 [, 3.65], 6.0 135 3.6l
A ®
ya=L/4
vi=yaA(L/2-11.0)/(L/2) Vo= ya*(L/I2-5.0)/(L/2)
yo=y,5(L/2-9.65)/(L/2) ye= YA (L/2-1.35)/(L/2)

ya=y*(L/2-6.0)/(L/2) L
7tOK PRPHQ ymaQJ G«P FKR [H FOS SKpS W¥

H3 nWMPBRE€hng ph&§p Y FARhp mEmegl daEp M t heo
glit Wi Himdbc P § t r ° n famiB ehrd.mohu Idl i
2.3Caclythuyl ¢ &kFlebliph, cv L § n h Jghitify TixcFu
C- hai d-hWinth' nsg dhhicermbu § tWwh3'dih tkih c!ng t
L. Iv»nlgfnv dapnd bnga jtkbic ' ph Do L -fa 1 dw n8gru p
Li v/eplfmmiqgugim thai bhhyingt BYmhg fmehl ei t 2 nh
t o§a kh&nigndc “(nagebl® t fmifdy . d

A

45



2. 271 &h wWyshMli v » nigdi( t @dchimgl tuct d DU L
Qu a'nc hhwdy opv “[i trtdPt r on'gc clhe>tiB b t We  hbi

w

Y - v'0 oY w -— ( 2).
Vai el @ @hwy Akuc, ®i Ing thrse W&wapk°  n ngoi"i; K
con g MihArdgva &AktudMd m degpi Lvoin@biot hnh, tr °n
Thed ngc2T,hbv»mpg e Lo trongdfi fuscSHicet nhant ph
t r ° nbQt mgFinnWec txfpnthgli tacfuct H,3c ng uhiddga fuc t r on.
L@ ki htitrneg kc/jgfn ‘lt€x'B8 b tlihetadpttc nmhv v »lieey fc
Lo ttrlo ngm.AiL ©y ng@l° fadgragikbic ‘€t 2 nhyitSm@drult e
L "MIiEv" momen lga $#indbct Agahn@ nygfoictmed «2hg t h
Chidy' lvngd tajkiie o nd'lp fic 'lt€x'6h t h'edb [ig hl %n g
t Omjs) .iv c §cmogmefn ttgy xe Vv~ momefu owk&rh tt2onSn
BW * tho me n[i drog txhgichh p h@pt §& gd t3rn°Hv 2. c §¢c g i
mo maviil. ‘& x'B b Wit bln @ .. 2

P1 P2 P3 P1 P2 P23
£ ; 2
al a2 a3 ad a5’ a6 a7
Lf2 i L/2
ha e =
So db xEp tai dung tAdm (2 1an) trén nhip gian don N1, N2, N12, N13

M1 M2 M3 M4 M35 MG

_______

Bi€u db momen Mpi do tai trong xe Pi trén cac nhip gian don
¥yl y2 vy3 4 Y5 Yy y7

Bigu dd momen MK v&i P=1 tai L2
H3 nBSB.tH v~ rioman xtdi tthf Bic khigi L hn
The 'Mi ph€©hng Mhskpe rrers@mydin igc gkhiich 3 n%H  2Wh u y
vingetd a@iphtfm Tce xB@ "L
Yy — 0D (2.8)
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6.heo

Blng 26i §momen[idagtcghe ph ®mk BB tfit ht onh
Kholng c8ch c¢c_,_a c¢c8c tU[i tr ng tr

L & 52 3 4 53 53 &
32.40 5.20 1.35 3.65 6.00 1.35 3.65 11.20
Gi 8 tr’ momen (kNm) do t[i tr’
M1 [(0.430R + 0.403R + 0.331R)*L | M4 |(1.000R + 0.958R + 0.846R)*L
M2 |(0.500R + 0.508R + 0.417R)*L | M5 |(0.605R + 0.682R + 0.776R)*L
M3 |(0.689R + 0.678R + 0.649R)*L | M6 |(0.457R + 0.514R + 0.670R)*L

BW tlhv » @eg a

y

C8df Kganh
c §cp fndl

2.

8z

8z

8z

z

8

aPhon Jp Blic h@k kd alon g

PhoOn

t 2ncgh  cdhaoo

t §.ongdac daap hinbea Fkhic

t kdu . iv

qu 8ngigrcitwvi il i hdaoynldi Tn Bro daond

t

pihh® pdExcd clely g | d " tc

(9.
t'o Bn meEMinLmoddnEM™ nmdimen | ga§n
DUIlc Llt@ 3 nh} bt BoLwad.i

21 2 Adtandy | Mit n X@hoti inlg Pxplurhgi tudm DOUL

c! ogertehsla@hix®t hi3 n:i c2 nge29 h

| & ITkbkc d €

b’anofrt gisi ° nsgefn tvwhg ddag. L
Trong ik’nigach ng cfurfiynhh € "k ht hig od it ehm g/ Eicd |
bsuymgdo
ckmajb dng,swymglc ngEd® /. dc h

Fng it hh Tnmegiefta&} Hic & tr °n
tfh "daongd agttg
otmfgt it ]ga

Xunghpcv”

Dovdy

g.ia

t h §u

c

r'il® ng

oih @y s
n g ucy °onudal i itrirhy ,°

wiatdh il “cqgtu asn gWil§ nh gi B

clndutrs3nh

m

t ht'cg tchweao wWi»it tvd iyFistod assghrghacsc * ngu t r 3
"MWEguwh gi BtSmiy

c'S8icWititk h § ¢

| ¢ "injun_ a JjkBicu .

LT

OLOy:

tth g Qt H f

f1h alg c [ o JikHic,
t 2 nh i "to8 g &dcl g
0] & ¢ &b
[ Mh Xk mhd¥h g @t hf C]ondméntgt@t W K] on irbem gt r

Wi Ed§rthg unth

ph€hn gt trig adiib8dkhlu yni
ngoWi& cifbdth phe€hnQ@
o] = "D }

( 20) 1

hfhu'y

(%xc) M ¥t e c t{ X3} Nwifwe cdn Xxchw W}y ect X .gi a
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Tronagqgtph@ umg Khiad et Pl v  phehm d prihemnnhg
tr3dh 2.1

O]1g & & v]ld 0= (2D 1
Gli ph€hng tr2wh tmmis2 phdmo§angnhi ¥)n_aq h
t g OL‘@tWibdoW th2l

] - (22 1

T Lngcl dki Bicfnt” ph€hnagf, tab. m thimgalgfn f g - T,
chi a2 wh'od & Zargh ph€hn3 tr3nh 2.1

N — — (23 1

f tn Xé6a dn dvacim c8&dw dkd.; kcongn ¥ 1dkch tM Hng h
bPhon ,hg.ab t'tn gFmdfaglin L hn

VicT I'n® htld} bt it phpt t h'tn hhmndd} Bid hnfn g1, m
pfn AWl trong Qult Mufkbkc tMthing | d °ivn kthh & phoOn
t §ns kb do khimnh wi YnocKc/pritdg kh?! md . x P Clh
mthtmg ivmhecdpt nye IV tkthimgtt cdgd dusn pHONn t
dgFm | D@LT ntg€h- - at fmth € HIn gh€© t26pny khhdhmeh p h ©n
b, dnga thmg @ Riibi ®°inlchh g ngWlh@n ndechhll

El, m, ngam 2 dau D El, m, ngam 1 dau El, m, d3u tw do
] ] QA ] [ ]
mL/2 mL/2 5/8mL 3/8mL mL/2 mL/2

H3 nM2. h¥Fun hl‘flcgt 8" fmdml Mph®n bhgch L
Chidy'lyng adm x &1ch It hfeg kBoih gi"arn,h pH#ehng t
W@ 9 &2 (24 1
Trong Ldn:g x Xckthldio dvahtidy  c@dBong; yi _git &an
f (t) va yi'mmgica)n; h " un gh 3@hkuiya ¢ d.
IiD¥%nph €hng 2Ech&pph©n mocm@ivd tul omlyo Sc §c ph<€hi
xoda Vv Wcwuw)hthmg dfim x §1chlly ph€hngy tr3nh 2.
. .—Qa 6;7 A—QaQ® ©O (25 1

Trong L-uvn@ nigXt ¢hnphho©u tMhiebo °cn§c L
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nt'kc§c HEgfmddl h'rct \lhéh t heXi. h3 nh

0.32
0.28
0.24
0.20
0.16
0.12
0.08
0.04
0.00 =

0 2 4 6 8§ 10 12 14 16 18 20 22 24 26 28 30 32
Dam gian don ——D3am ngam 01 dau Dam ngam 02 d3u

. x 2x* x* 1.5x% 2.5x% «x* x? 2x® xt
@(I)=YQ(E—L—3+L—4) w(x) =1y —?'F?—E) o) =wlp -t

t-vo

Trongo_ LMXr uyigglt Hi_ demiild n.

HE niWH2 mhdfmd LM h®On hgch L

iSdng ph€ehng pnhg®Ct nmpe tRahvieei mhmthigBxn)h kd
| @ g uhiddMev ", clhg uhiltKil & t Zargh clBc phe&MBl tr 3 n
0 _ G0 Qo (26) 1
b . 0® & Qo (27) 1
Tin "ph<€hncg atfil L hnc, x[Beh t We. c hitir o288 h3 nh
EIm, ngfum_2 Elm, nDfum Elm,2Llfut do
m | B K ®
o p . . o P w, N op, ,
0 —aw 0 —a 0 —aw
¢oTl @O, $ O T
, 100 , P TP , 1§00
V] - W V) — W ) — W
L0 0 L0 0 0
Q ) ° "Q ¢8 00 Q d 00
®XGT FURT PP X T
Q & xX©Q Q p® exQ Q "Q
H3 nIBTfA . s h[nbfd L Mhh®n nhgch L
ncngnlyg uhigeuca fd hfui‘igbtdp "E€xBb PBh€ehng tr3nt
00 ——— (28 1

Ceng fddga Jfkblic ‘lc€t 2 nhyitém@dru lt EiEE 'he oh «c? 8.4
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2. 4  @thuydlmbh g -rertnhanttdo ¢ h o L Brhding th ché Fu
2. ANNr omghndgy Ymwg tr 3cnh "k hkoka hh

Mthg nhr &n, nMr@ni fti ci al NduwegadgeNtett IWiar rn h(r A
nh@&bm| t.tmm?: H3nh hd mg ttihre op tk8c ht htifan gc 8dhnh ¢
r on hsciMéhhg -rnobn ¥ohi @nbld t h 'mnth thitn gn ¢ §t' XplhT -( nh
ron ikiv nhau t hinggl 59 fm YWehdlig ntgr LBgi  Guy §c b
t o§nc Ypththd "¢ €t i'mth oftpn gt ndg o L 8 hnvh €ch nthlg Xam h ay
phOHW Idodt htng quabigyin® ttdy°bhint>h. QW HbHh qug t
hc. a Ung ch2thih @u kb abhvl €t °co §tg Itsr IIn  rk'cy YmhS
t2nh_a oBMN ckdhitmeg -mohn i °nebg hhg W& p hi “ph h& c
trontg/fkmt i BBt 'oc§ nt mhm!  Yn gy nrimohmne IHE t r i€n g
bapydt IHit2athomc (L-ng vaillth, tdfYickfBct n¥t
mthy, " ttdiunin y

ANN "€ €aly mi hob'it] "pHa¥% cthd "t §tho' P s ai ,Fy k H* n.
heo " I'u) m° M&UAgddtnmgbcs&c phehg [KhEg
ANN chih ki nh'mnghli sau L - & hdgin Wi St ulycHRIQ v
mi v~ | "'mt hcUmmfn gc ttprgbip, dH ywhh h h3 nht hdsba m
I'Qk: t ktufyll t h ScHig fph t r @n gl genhhin v ,nivi t ht hgg T
h-a,cYShah thdu jKHIce cT ng Mmhegfpd L Y Bic ked v~
nt Ydg thn g .

ANN L& §png Whte Ydg clingBnh® mxk tmg
tron@ hocnh[htelo]l1 1]14]116]18]241341]14Q143]14481541]58]
[ 5916416417 1]75]

C8c u " kho@vointict mg ¢fugt ab [BEPIAW[SD,[BL 4T
L« €& r3nh b yngrqungnch€ehng T

PRuigii ohicHBongmdg thng -rnobn  §bh ©aWnhidh Hhdg, L &§nh
vic  88df Kga ,m thmg t Ho @ghilrgon hn hve [ « mint k h ! n
mt ph€ehng ph8potmwiBnhz2hnh Ki§cay tk? nkWp @chih t |
t‘mg Lfmnl@mi guy BTfiingfodgthng -rnobn ¥V B nth SpgUhgli x
cho c! fwlLer 3xn@mg cch on'hinr @mg cah ‘@ungn .c
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2.4. 21 C_Abwy kMnnhk wnorthig -rnon nwdh ©Onr ang M §nh
hndgihotuc

LT tthuw” Kmnhk Omg tnyg -rnchn  fbh GriBlefa b,[2 B, [8 1.
aThdt to8§nQ | ageBP uBBap&grad APM )

That t o8& | ma8@inrguryo n gs dAMNdN trpt fh c 8§ cLFi V8 d rv
Ifu Ma3 timdr @ -rnobn HMOnnig @ngnon g nfiumt pt Mfll v " o
L'&ng¥® &nd €a yt daimmy [lonih ¢ r 8 2 Bbh Mfa gia§ trau
t'dfu ral@® ygo sS§gmMdugmMu onggitphk®: ng ko §'ds bi
n" o,Ekthit3frg thmi th qu§ W rtarnebr &mg g'tph¢€€Ul c8§c
tng s8l@t2nhWhbé&ip €rong qu@ hHag Tnhid ingho kw r u
gim s &ih§c K- .t oTshn | macetWenin"thgny gas§Hhagn
trung b3 nh’ibWrhH Uydea@tan 9S.d dTahrtueo § ncdih"gy dtthhuw § n
xgp DA 2 m w8 oLl iy hiamdmge 1 E€Edhsdieu ¢exBh L
bi tm h"¢ca smd g vs dBcnmTol® L €ar arkhgy

Piu vao L&p noron Sigmoid LGp noron tuyén tinh

[ 1

[
-
mx 1 ul
> f
- n'x1
1
4’

| m lnlxl ]

y!=Logsig (Wlp + bl) ¥2=Purelin (W3y! + b?)

1

e P

|

H3n®Mth.g nhr@nhbrQlp dng & hch BP

Thingndhe | @n ngey Hno@hp .iv ¢ Fwodimdr si g mo
vioplra Irop b mdthgwiy tPromg kthipg G hpit mieg
sdng d'ithi t a@Qynget’'wch | a@Qnd € ulgep M titdt ch del t
Clng ahed dedlia,| dQu Nngwip "cca dhu qgre nlf g ik h
trong LH “dtheEm “csmbi€sng tr ki@ cbrivh labighis 4 u
hc deldachvli'a® ungwyb §clc Bl h" m.

B qguaplx YptOmHs thoc§ ndt htuo § A pLhiEnt i€ s a u :
i/Lan Qrxy!i c8c tifqh@nEn(cBCong m
iC&8croh tpfngy d a$Hcu_ thr°m "hhigd w c Wh bl Flu™ cl i

mY n dinh 29: =P (2.19)
i Khi, Lfu ra c,a |, ,p Lfu v o tr° th”nh
qua h"m kJt h'op: Bwzo ® (2.20)
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Sau L-, h"m k2ch hodt (h"m truyQn) s€& I

gi 8 trc, alLfly pr an "@dh_. n h blt . (2.21)

i Gi &8 tr° Lfu ra c,a |, p Xn th_ nhblt th-
» B ®z0 @ (2.2)

h"m k2ch hoUt s€ L& ttr's L€ ognitdh cthhyiwn

th. hai trong damUedg: (2.23)

I nfu ra c_, a I:p Xn t h_ hai at=fak nh Lfu v~

W B ®zy w;M | 7 s X ctuhXoi tcyy al2@#) ng

i Khi Lfu ra c,a mUdng ah=fu@wlam t kJt qul

) B &z &) (2.25)

Giai LoUYn 1l an truyQn th3ng LJn L @y€ gt t
i/Lan Qriuy hmhly Mb) ‘ncgt@ q bhag nicB €

Ph€hng ph8p -tag b3mnghpht_ c |l an truyQ
LW t®m nghi m t i €©u to"n c_c. S d,_ng
tr '  ng s ta._afmoaf§¢ thilng tin |i°n quan |
t. ng tr '  ng s v~ thudt to8n cdp nhdt tr
V.i m 1t tdp m¥Xu cho tr€ ¢, LYo h"m h”"m
tr°n t_. ng mxXx®©nttéecdyp tvdptBnh BBo h " m n’y
c.a tiflp tuy/]ln v i L€ ng owogng slai LUsdo th
c.a hJinbly  tiheo tr  n@®J/s Oditen,g kgluyhit'dic Ich u,

— z_—z8 (2.26)

Thudt to&n lan truyQn ng€ ¢ s d_ng ch’
Lfu ra so v,i gi88 tr L2ch It €hindp . oc al
li " u LFu v o v~™ gi &8 tr° L2ch th, c tJ] c, é
Lfu ra t€ehng . ng, gi § tr’ n"yJ L€ ¢ g i I
O —B B o0 (2.27)
Tronge_ Lmitt Ld_u LV uo;ray mong muXnon Ltnug roa.
i iCh dHI c& g ust e h t @kgn gcBe
Ani Qu ch" " nh t+—ngz-s2—+ _ p r a: (2.28)

GXiouwwt WMrzng sX lap ra; z: Ltu ra cyva n_r

~
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luraowa n_ r ompxh;v:.dngtring héay B 0 & nént IO =y
(bY qua c8c ahmh:h dXpcwvwad uc8§a)n_

Dung ham mctieu  0=0.5Z (&- 92 nént U & (-0 (2.29
Ham kich hét  -rorn| p ra lasigmoid,& = "GU),

Vit =0z (1-9) (2.30)

Q nént of Uv=0a7 (1-0) (2.31)

Ta co: — —z -z O 02QZ p G ZW (2.32)

T. L- ta c¢c- ¢clng th_ ¢ ¢cdp nhdt tr ng s’

Y0 4 0z4z p Az (2.3)
Ai Qu ch nh tr > ng s | . p Xn:
L., p Xn t ch¥ing kh*ng gO©y ra | I nheng
nYo h"m h m m, c¢c ti°u c,a mUngtheo gui Mg

t. (LYo h " mrdful rpa caalrfann LIF.up rXn)c* (al thah
nkon | . p Xn LJn tr ng s—2—+. p X134 nhe s

5 Loy — —z—z— yva — —z (2.35)

GZi_ win: tr2ng Xlopxn;y :tutaowanit n_ roap*xmyoxig: | vaelopt _

vao;u: tYfng trsnghéad B 0 ®, nén —  ; k: ch=z s Xrowatc:

| ara.

Ta cé: - B —z—z— (2.36)

Ch" x®t <o mm_tp Xh n°n ch" s° c¢c_,a | p

L ©y nhdn #hzbh LI€€&chdwayQn ng€ ¢ vQ I|:. p Xn,
— z — G o0 zdzp a ,nkHon th (®3) | . p r

Nh€ L«vbi/Jt hg3tr—ng h-a, ctfins’  0k.

— B a o0 zgzp a 20 (2.3)
trong ctng thoc n” yrdmx llap ¢ Y c&hiz "X Lc\
Lv +"v, ji= 06B.M

nn LoyhUYng L fFulat—+ °-nz— —ahoanthanh  (2.39)
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Ti Jp theo, x®t+—slI"" hsUngbit/hn Lhaii coa (Hu.

|l . p Xn theo t ng tr ng h-a c8c th" nh phi

M i quan h'  gi_ a ynhonou—thr@m—h  "wn pk 20c h h

va — las bi/p “ilg a fragca n hmpdrhed frngs | pX. Viulatng

tr nghdacacacthanhgim v efutwdo, ndd B 0 wvacodngay— .

T-m I 4Yi r9pbahém h" m m,c ti°u theo m t tr’
— B a4 0 zZgzp a zZ0 ZWZ P WZIW (2.40)

T. LO©y Li LJn c¢ctng th_c¢c LiQu ch nh tr’
N 1B a o0 zdzp a z0 zZZp wzo (2.4)

Trong cYing thacsX i bi ©@u thl tham srdh t hc

tho k |l ap ra; trong c¢c!tng thoc c-h@nyghtop L
AThudt to&8n s€&€ LtcQa omBnhnghb&Bg tBam $§ |

J v.a t3m L€ c, t2nh LY h"m c.a h"m n°~
gi.a |, p nhdp/ Il ., p Xn.
Yo —vaYo — (2.42)

Va+—lant o h"m ri °ngwicvydanh omhI mthed ng jcva

d/ Gi§ tr° tr ng s° li°n kJt gi_a |, p
nhdp/ 1., p Xn L€ ¢ hi u ch" nh I'4i " ng th’
Wiitnew) = Wiiold) +  Z@BW; Wid(new)= Widoly +  2l@B Wi (2.43)

Whnew trZng sX L«agll_ tircZrcg ps X hoht ;a wk_1.c cop
bNkh Ydg thm d&8 nh JpiUBglixFuc ( RFQ thim -rnahn

y NRh Gdd’i “mn dhlntn g nsy thng -rnochn

X®t tr€ ng h p L°i t€ ng phi tuy/J]n c¢c- |
t2ch thtng th€ ng LW nhdn d4ng s€ r blt kh
bi JJt ngh o vQ 8¢ inh€ lnlgaa VB o dly« clL€a r a
t2nh to8n mQm nh+€ h’ m , mrhg nmhhrl 6 n,n hidsh
t€ ng. NhiQu t"i Ii " u ch”™ ra r=ung, ming
d9ng m* h3nhkKRfngthke Mmtg, L€uy m* h3nh toégtr
ho"n to"n ¢- thw d¥ng kJJjt qul xblp x LW
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c8§c mUnogn nth€ ¢ d¥%ng LW m: t[ c&KENIh mht
trong nh_ ng ctt'ntg mhblnhwn k¥an glthHg thfr €nd n
khn ntng kh8i qu§t ho8 choyfkc8cwhilfaamWng &k
s@8 Lo8n Lfu ra t. Lfu v'o khtng bi/JJt tru
y Nkh Gdg thmg dsngtbhng nhr on

H  th ng h”  i@®@ym¥itBb2noh | ° quy | udt tuy
Lfu VWno gi § tr’ Lfu ra c¢c_,a tblt c[ mXu ¢t
Nhdahing h° th  ng c¢cfn hai giai LoY9n, I = |
TL a cmhmhl i ANNil a ch n s° nkiatfinxac, cs,'a |1
t €hng L<€hng v, i ANNic - -hs3trhhW IL€ ccthurbln | uy’ r
thudt |l an truyQn ng+€ c, d a v o |l udt h
ng+€ cmlgnuga

i T i <€k tthhaundts ltatbetr dy@Qm mh€hamg ph&p g
L " nh ¢c8c tr ng s’ c.a ming vdy tw®mng € :
hubln luy n LW xblp x° m i quan h' gi_ a c°¢
Qug§ tr3nh hubton uwQ nb [ nagh Bith Isaivid t€cn
Il = sai s’ to"n ph€ehng gi_a Lfu ra d. Lo

nhdn ddng m: h3nh ng€ ¢, d. 1i u mycc ttf.°
Khi mUng L€ ¢ hubn luy n h,i t_, Lfu ra
nghoa v, i vi€eogmdhgnbh«cthgchamhtrapQmgn
L i v,i b"i to8&8n nhdn dUng m! h3nhithudy

LfFu ra c_,a h’ th " ng th, ¢ tJ], qua L- m4n
Gi [ thiJjt r3ng c¢c8c h"m phi tuy/]n m* t7T
kh[o s8t, c¢cblu tr%c c¢c_,a m! h3nh nhdngd#thg
tJ]. NJu t°n t4i m t b, ma trdn tr ng s’
h3nh mdog oh thW t8i tUYo ch2nh x8c tz2n
thz2ch Lfu v™0 n"o.

cKXKOynd! mh3thypg -rnmohn fphihglixcfu t B&b @it Wi H)

yX8c L nh bdc t do trondgRFhc hot hc fnug ¢! n ¢
RF, Il © h”" m potb dah blHac >hid/onrng kh*ng gian La
tham s ) (KnWu th’ byng c*ng th ¢ sau:

z U z

YO - (2.44)
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Blng 3 «x8c t( hdmag' (H m! #Hsgn-mohnc tngec t(hRF)
Mo men [fioMdh t6 b 1 H)» fn’" gDin t2ch L hiAdwAp > 2
Chw dfmi d L 1 Momen do t| MpegPieeg >1
Trng g ri °ng ac 1 Mo me n fnd on gdu McgFacy & 8 >1
Trng' g ri °ng 3s 1 Momen[ndo b| Msi=gst &/ 8§ >1
Lc ctm®p dul|{n*ps (0P| >1 |[Momen, pdgphl | Mdwqgdw &/ § >1
Trng dgé U'hn Vv qcgsydwypq| >4* MomenT(iddkht§ Mp=qg* & 8| >1
N trengc~NDah6& WoMp [fn IME m§t -~ 6& 1 Mp[fn " s
ChQc aém d Hg 1|T.t neo odp A > 1
Ch@  mgfmd Bg 1 |Ma gffr fpf [-&( KDY ]|>1
Ch@i cEo b Hs | 1| Co dmgl™igfp g (N-1) 2 NEp/Ectfc g > 1
ChQi mglnb Bs | 1. d k®o t h| (pfigdfp Agdp F *pA | > 1
Din t2ch th®p |Aps > 1 WIS ©tm cdym | F / gA Fp §/ gtMc 86 4 gl
ChQ canog ttrOm t| Ap= x&i pA/pA >1|. Mo men D. Mc & cdjE/S >1
Din t¥fmh d Ag= ¢gBW+Ap |>1Co ng-t gdpsr D38HB|>1
Din tfnch b AsF sBHI >1 T bip gfpCR= 2c.gfpafc d g > 1
M tonh D.nguy|Sg, Sc >1 . gdcdp ‘ Mc & fg Mepc/cl | > 1
Chli ca® m? t?®|vYd, & dvdP [>1 T chvafpgra[ | og 2 44p/04.055] > 1
Momen qud8mg uydlg= gBHY 12 |>1.pFH0 . P dgfpfagfpr-gfpES >1
Momen quw§dmt 2|l@g= gAY >1. fpR2=-0. igr01 &BES . 2fp 6R
Momen qu8nnbt 2|1&6¢E sA ¥3 > 1 +gfpcRr [ >1
Sc khsusg 6& 1b Hp lsn Jch@icao b° t]a/ dr= >1
Ceng n®n b° t ! fc 1|H s bl \ble.-(B@aictz(sr) >1
Ceéng kk®o t h®p |fou 1| ngHsut h®p|fpsft (K* Gy d|>1
C =p(+AsA-AGfs) /| ( PL.GB .5b prspfklp) Al >1Sc khBgrbr K Mr pAds (pd/ 2> 1
Momendt Rie6N5X " 6& 1o Hp [fn §Khlmg c8cfm/bq Eg=(-Wgh +shi>1
T "rng.ct rxecj Pi 3 ncngfmd | lpi °| Kg=n* (gt HA>1
Khimg c§t b ¢ L i 5 |HsngamegO0, 759 P 0oe( LFAK ¢/
ChQi cao, it Athh Yi 5 Hsngagogag h(oB@. 58B00) / 24>1
SI " ndmo (1, 2, 4 |Phn d ig Ri > 1
S| " nhbnh (0.5, 1, 6 |Moment [hto ML= 2Pix* | >1
T g | " n g an 1 Mo me nh “bn h MBH= btj &/ 8/ >1
T "ng ho nh gb h 1 Momen dio | “n M an!|gn® 8 >1
HsSI "ndho f (1, 2,| 3 |MLLRFR1. 75* B( MRS a mh  n
HsSngangXLlignigbpagut,lgut § >4 *| MLbLRFR . *715. M5B rtuMy | adi nPL |>1
Tnyg tﬁamos‘N1+N+N+N+N n, v»mpg 5* q*3L8*4E * | ) > 1
Xblp x° c¢c8c tham s t ddfm$d $€ ®gc X2
bi Wu th, c sto8khhi&%nwgcyt dinhu t [rigcohh@Ptnt g

L €h{@ap 40, 100)X n
yX8c WK’

, St €ehng
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H m L2ch -
foy w 1 X8cHs phfin
1 P tr °n

B m¥u L Yo

( x1.ey()n,, Lt ch Gt Wi
< T hdk chung|cu
: E t o&n g~ f
B glit HpiH

H3nHoz2ed tE h ' [m@iHcho mt hs3 +Cher (vvWanpemikk :
(hgu n California | nsti tMostada Bhe VCDenmemsiord | o g
Theo | €u OL" hheihbB2 & in La bi Jtindo bdec 1 <€hal
c.sac kmmdmgn tmmrmen HaogUt t[i L€ ¢ xdsiphi x°
m perceptron LYi di n cheam+ww (Whviem™ t ty/ng
vabiagt €hng . ng 02 tham s’ tr ond o Ct8rco rbg ngti |
méh3nh c¢c- thw L€ ¢ tUo tfv, c8§c€pergckedtron

Wig, e = B!
Wir W2 W3 Wi e L Wi B'1
W21 W22 W23 W24 W2 Bi2
Wi Wiz Wi d Wi g L. Wiarr B3
Wa, 1 Wa,2 Wa,3 Wi g . War Bl4
Wi, 1 Wi 2 W3 Wid4 .. Wir Bl
Wm-1,1 Wm-1,2Wm-1,3 Wm-1,4 ..., Wm-1,r Blm-1
Wm, 1 Wm, 2 Wm, 3 Wm, 4 LW Blin
Winm= B
Wi.1 W2 Wi Wis .o Wim B-1
W2, 1 W22 W23 W24 s W2,om B2
Wi 1 Wi 2 Wiis Wig .. .Wim B3
Wa,1 Wa, 2 Wa 3 Waae .. Wiam B-4
Wil Wiz Wii Wis4 . Wim B4
Wm-1,1 Wm-1.2Wm-1,3 Wm-1,4 ... Wm.1,m| | B?m-1
Wm,1 Wm,2 Wm 3 Wm4 ... Wmm B*m

Lop an 1 Lép én 2

Mang 03 lép

Mang 02 16p

W3 =[W1 W2 W3 W4 ... Wi Wm-1 Wm]

H3 nH 1@)M: h3thp -rmon2 pl v, p®EB8 b m [ @ i)
GILnh gdit MHc ho m?® thhg® -nnlobhd M@ tnzh. .1 1
y X8 c Ihpunfh ¥ u -WHiden)ayersths | . pOuXmput s (I . p L
Tham s° hi uWi,®ul€ et ch¥ nnh s(ao cho t €hng
c.a h'fth'ImcRF). MUng c- s’ It@3ng htthnagm tsi'n
nhanh v° kh8i qug8t ho8 t°t nh€eng vdn h"~
m8y. Dt ha&m/Jn rviss ul " -ma@n nlkcio mE NNMANN:
I Input (Lfu vio@®6dthamAMNcec@BFHU Vv~ o
i Hiden | ayers (S’ | -ropm=45:35. | . p Xn c¢c- s’
i Outputs (It.hppan fsk/eah)h RMg9 ET&kmEnagg .t [i)
dXoynd?!®mh3thp -rnchnk itnh mn qalgihu° khoa h
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TheoN.T. T.Nga,L u d n SKT{19]T

X8c L " nh c¢cblu h3nh |, p Xn t i €u |~ m t
tUp th€ ng y°u cfu kifjn tr¥%c La |.p Xn I
X  vUlBh«n&khgng minh ntng | ¢ ¢, a mUng ML
sigmoid ho"n to"n c¢c- thW biWu di, n bblt Kk
2 | .p L., khl[ ntng xblp x° m i h" m |li°n t,
bblt k8., pth.cc tYp cao hhn, Kki/Jn tr ¥%c mUn
t., L€ ¢ ch.ng minh | " c¢blu tr¥%c .cfn thi ]t
Trong tr<€ ng h' p obantir " uk hublg ¢t¢hyanc 8 &
s1 € npnatohW gfn b3lng v, i s’ | € ng c8§8c m)
Nhimh" nghli@ nngch'u vi ¢ -rconn nl ,sp  Xn€ hngt rnohn ¢
h>pl/n+2)t rong L- p |7~ s° 1€ ng mXu hubln |
C'ng noinQuXmh rong ming, th3 c¢c"ng nhi Qu
mng name€met t h™ i gian h ¢ s& ¢c"ng ttng.
e K8cni2 ch ct ¥n€hlo” BDANN

K2ch th€e ¢ tdp d. |i u hubln lTuy n t 1|
cfm* ph, ng v° m ¢ L, nhi_ u cxxand.trluiyQn I
ch2nh x8c c¢c_,a m* h3nh b gi.i h4n b" i m
li " u v hUn LW LUt L€ ¢ sai s t i it'hn Wi
L. ch2nh x8c theo quy ludt ti m cdn: t&tn
h,a. M i quan h' gi_a s, s.t gilm sai s

Q

L€ ng cong h ¢ tdp c¢c.,a m! hs3nh

e ¥

B chinh xac

100 10! 10?7 10% 10* 105 10f 107 Kich thirde miu

H3nH Mii 9ngih sai’ %2 chnt he

Theo Yaser AbuMostafa (2012), Learning from Data, Hameetman auditorium,

Caltech[81], v. i quy tdc ng-n tay c8&i, s | €
N = 10*(dVC+ 1); (2.45)
dvcl © k2ch th_ac VC ch2nh |7 boc tyx do c
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K2ch the ¢ nKkKaANNG na LRFO0 411000).
fThds t o8 nlinb $img -rnchn t eho n§gn L u

Hubln luy n mlng | ° qu8§ tr3nh thay L i ¢
sao cho ph% h p v,i c¢c8c¢c mXu h ¢c. V,i 3
(supervised | earning), h - ¢ khlng gi8&m s
(reinforcement | earning). . m, i k: thud

Trong Ludn 8&n, d¥%¥%ng ludt h ¢ c¢c- gi8&8m s§t
vitinbtoanh's” ®Fp hUng t[i cho cfu.
yThudt to&n Gi[m L, d' ¢ v.i n,ng | € ng

Giam do doc bang dong hrong

H3nH W tdhl hc_ a #d#hu o8 nQOmxDM ie°W ic

i Theo ph€ehng L. ng: t ¢ L, h ¢ tdp chdm

i Theo ph€©ehng ngang: t ¢ L, h ¢ tdp nhar

Ti Jn kh" n Naw%@;Vdb=0 TUYi m, titinhdw, ey IbHp d_. | i~

Y Vdw*vdwH(l-b) *dW ; Vdw-biy5dWt Xgi a (@& c

Y Vd br*Veb +E1-by)*db (2.47)
W=wiU* VdwjUb wdib; 02 i(H=a09) s X248 U; b
yThudt t o8AMageavde nbeo gt YUMNNImdnh Zmh

Thudt to8&8§nAaMadareywarmetrg n L nh v™ ¢ t ¢ I

d. mdidn dUng Win)lh2 nthr. nGQ is" kAlk/]Jm nedr ome

thk8 hubln [ uy(nh @éhwdth) LeMmerngbuearrgdt cdp n

n“yth i k8 hubBhnhe€ysaut h,
Wii(n+1) = Wi(n) - [J7J + mu*I}-1*J"e (2.49)
i=ix*jx;je =x*E;dX=-(jj+ I*mu)\je (2.50)
|l |7 ma twalo'n Mitn hWNl;sXn c¢c- gi 8 trMN nhyYy 1
l uy Min> m@ma tron chuy®n vin cva J v~™ J |7 n

cva h"m | €i e thej®. trxng sX kAt nXi (uUe/
C- top du |la{pm}, {paigh .0, {pltd y MM @i I pi Lt u v’ o
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tivt I Ltu ra mong muXn t__ng ong. Khi n
thxc tA a (mung t2nh to8n)=tlkaic so s8nh
L€ cva humn L §wgw Mnxgtnd8 magh md ti€u MSE (Mean Square
Error). VaiNmuh@nluyvi ilc. L _ avng,0 &¥OMB Q.

2.3dhi At | op mtolh®&mih o 8g xAp hulgntdgin cho
aKip t rlyg -rmiing x Giygl Wdng L &m Kthofii Fec  x

yKi JJn tr Y%c -rcohno sned nlg€’indiut/ ehp@.42h W “hih3nmhh 2
M h3nh -rmimgl @ hct k®y 2 Ingp v~ 3 1. p

ANN Op2

ANN Op3

Y ) Y

Dau ra Dau ra

Lop an 1 Lop an 2 Lop an 1 Lop an 2

H3nH M. h3nb ANSE3I) ptitheohwsompXl Qnc t.ic°W ic
yn o t Yo mHnthees ne® ngonhl,  p Xn
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LW ch n mUndg Winhi2. 5-@u
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i Cross_Validation: Th, c¢c hi’
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Kfludh Ch€hng 2

Ch€hng 2 L« tr3nh L®ily gh8§skhlITxEmagidhh
sx]p hlnrg ndiobgotr3nhl tfuhuyfond¥%ig &2 nh
theoTCVN 11823:2017MBE:2011 (AASHTO)c 8¢ quy tr3nh L§8nh
12882:2020 WwUngrit[Ji LkthewJm s (IRFR. khsgn
Ch€ehnlgg 23 nh b yté®d ktbo&§mhewJh ¢ m nr. ng
c.ng LJn chuyWn I mrd¢ anmndfim’ontgf rk §sh Léacbwia I W
xJJp hUlng t [¢hehmag &F w_ tar drugdn §n.

Chehrmdgmzx try3mh B° | T -tdhuynjt©mbingo n(hANN)
xayd . ng Kk IiAMN\t rtormgc b~" i to8&8n xJ/Jp hlng t[i t
c’'t th®p .dTromgnd-rovh nh©n tYo |~ m t t

ntng t2nh to8momgnmhm&,g mitng c, h. u hi’
t€ ng, ¢c- khl[ ntng d Lo&n t t cho m t t
C8§c ch s° IT thuy/Jt t_. ¢ h+€hn gng®éndykhoal €
h ¢ LW tYo wahb, td  ngi cfwaedcfcm ANN r i °nngg |
khg&§ng v™ hi u _ng tli nh®um m,c ti°u x8c

l udn 8&n .nghii°ndwnag n"y s& L€ ¢ thW hi n

63



CHhuNG 3 XAY NMTRGNANNICNH GHYN&KEgIP CHO Cuil
Ch€ehng 3 ludn 8&8n theo nguy°n |IT khoa h’
d ntgr ln cch s° TCIVD, 1d482Bi ,2ABNIAR& uc nh wbin

I "o tYo LW h3nh th”"nh c¢c8c ANN ri°ng bi t
L " nh xJJp hUidng tTu©ehbhc?nhgeor TEYNOEBSS 2
c TWiJn tr3nh, quy tr3nh thh /b "y dphimXwi At
3.1Qui trinh thi/t Idp m¥u h' th” ng dFm | LWE © &b ANN x/p hthg tli cFu (RF)

MXu d¥%ng cho vi-ronLnbonh4bvoYmUYoganbudn §t
cFfu dfm giln Lhn b° ti'ng d. _ ngu, [€cch_ t
kJ] b'ch gtBant kJ cfu gi &€ ngrAdg C VPhFf nN;:
KJ] Gihtong Vdn T{TEDI $OWTH6] Namlrh, ¢ tJ] cho t}
tr3nh cfu loUi nvy L€ o kHaitth®éyg, lhdphgtha
s, "n L nh v’ anViovdytm®ywgkld®pgh AdKc¢ Ha .

Ludn 8n | "c-t hL c ttiMXac &y nc acd . I b° tlng

thing s’ ¢ T Mth doiManhmXaDbIMnt tAagh” c&Bc DU
c.a loUi dfm. C8&mXuhamWwsBiLILH® chm rt3hn hngb~
3.1.1 dboi lAit MM o toht Xim gl DUL d%¥%ng L"0 tu o ANN
aBh Kh J/J&HI'u Xhtmhgfmd! @BVIBY

Tiéu chuin Thiét ké Cau _4 Tham sé cau _Gia tri mau ‘_.( MAu ANN dim I ‘
TCVN 11823:2017 _ - J

Thidt k& Ciu dim I ‘ Chiéu cao 18_21_ | St Khing DAm .
dién hinh Viét nam DamI  |24.5 30 33 80.640 mau

Chiéu day < Momen DC-DW
. 18 25 -
g l M ‘ Bm céu (18_25)cm (560+560) mau

Sirc Khiang —

L Dam I ) f c (33 56)MPa ‘ Momen xe HL93
0 Dam I )

242.060 mau
Tinh tai

Dam I VBA Excel ‘ f'c (25 36)MPa Momen xe [3]
— Bm cau | 242.060 mau |

Hoat tai

| DimI | Khoang cach | |55 550ymm | Momen xe [3-52] |
—_ Dam I | 242 060 mau |
So db tao miu ANN dim I ‘ Solan |5 4)an | Momen xe Cap phép
xXe tal B ) 242.060 mau

H3 n LSB” khi J} dpimxuh t 'm gfmdd %n g WA'NoN t
nnmghoalgi§cegl ¢ r oh.gl h3 nh
-DC  t[p finb ttHicHc k.t rp h
-DW:  t[p.rph _ptitb fuc vin % ¢ h
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-HL93{i Ttd & [.t
bPh<e€ehngttgH&p» chhtomgfmd | DU tANN
yCacnmit c bt homganFgpmo § DDUDL: t2ch v~ t©f  Mhg nth

) b (240
( [ K1 L
| 0! hs | | K2 |
R \ ' . . —] K3
12 65 DamI | Toaddcép dén | Trong tim cdp dén | Dién tich
11 nguyén | Pay dam (cm) Péy dam (cm) cap (cm2)
5 > 33 9,9,9,21,33 162 59.220
1651 89 30 9.9.9.21 12.0 47.376 _
ol I 245 | 9.9.9.21.33 16.2 44415 K4
120 | 44 n 21 9,9,9,21 12.0 35.352
110 | 34 18 8.5,8.5,8.5,20 11.375 27.637
20 -, | \
o : ° S K=
25 000 12 25 0060 12
9 9 .. K6
Cap DUL 133, 124.5 Cap DUL 130, 121, 118 C8c ikh

H3 nl2RC8cHhaic ngadug hnodBh t 'm gfmdd %2n g YA 'NaN t

y Tinhn i | Ic dfm

S c¢c kh8rngghdfmi; DYy tDW, dfm c_. a9 Fi,c 8xe xh
phg&p [3], ®¥&]h pephkt®p pPh® 03 tr_ cod thec
tctngtit°hu cechhhw]¥n kJ] cfu TCVN 11823: 2c0hlu7X¥n
hohc, a c8c ch qmuamg t mi'd] ti@LKAHL ebE un gtapg ho B u

y Xayd ngk ¢ h, cd Hi"@ mX ¢ a bifh tham § cfu lfu vao- LY ° h ¢Fu k2
choh thngdmld %nfyw & ~ ¢urasg’a ANN

Blng 1B2 chct H& n_afbiht hanfusfll v-I% "h ¢gfulorcd o
htmgfmd | 1 %EbgNN

Béng tham so v thang chon kich fhwréc dimg tao mau dit liéu hé thong ddm IDUL 13m ddu vao cho dao tao ANN

Tham s0 cau Bivi Budc thang chon kich thwde dit lidu Cép sb
Chién cao dém em |110] 120 | 145 |160(165 5
Chién day ban mat cau em | 18| 19 | 20 |21 (2223 |24 25 8
Cuong d f'c dam Mpa |33 |355[37.5)40 |42 | 44|46 48 |50 | 52| 54 | 56 12
Cuong 89 c banmatchu  |Mpa|25| 26 | 27 |28/29 30|31 (32 |33 | 34|35/ 36 12
Khoéng céch céc dém cm |185| 190 | 195 [200(205(210(215]220 | 225 | 230 | 235 | 240 | 245 | 250 | 14
$6 lanxe tai trong lan [ 2] 3 | 4 3

Kich thwde ditliéu mau hé thdng dim I dwoc tao diing lam diu ra cho dio tao ANN

Dai lugng va tham sé ciu tinh Chié.u Chiél_l Cwong Cwbng_dc} Khoang | Sé lé_n Kich |Ngudn
’ xep hang tai RE Divi  |cao dam | day b{aﬂ doé :f‘z' fe bqn Cécl‘l cac| xeta ﬂmidc xdc
i mit cau | dam mét can dam trong man dinh
Swc khing dam miu 5 8 12 12 14 80640
Tinh tai dam DC min 3 8 14 560 | Tiéu
Tinh tai ddm DW méu 5 8 14 560 | chuin
Hoat tai xe thiét ké HL-93 min 5 8 12 12 14 3 241920 | TCVN
Hoat tai xe hop phép [3] miu 5 8 12 12 14 3 241920 ]11823:
Hoat tai xe hop phdp [3-82] | mbu 5 8 12 12 14 3 |241920] 2017
Hoat tai xe cAp phép 03 truc min 5 8 12 12 14 3 241920
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yS  ph% h p ch n bi/Jn tchaamisl cfFdfmho
-S. ¢ kh8ng: Achi Qu caof d@dm,bdf hi @t dC Fub
c8ch df mansl’” dd&fag ttlE nh to8&n x8c L nh mom
-Tonh t[incDhG,QuDW.ao df m, chi Qu d”"y bln

thams "~ d¥%ng t2nh to8n x8c L nh momen tonh
-HoUYt t[i: fdAchi Qu cao fdddmm,bdmi QuHtd “cyfF ub
c8ch dfm, s° | amst[d¥%ng m¥ymwhlto&®cxg§h L

3.1.2 Thuot ngudW%ighat ditXmigbcd®hg Eidtty o
Tr 3 nhPhl, yd.

3. Du3 tFAmMhw MhXdign | DUL | i °n hip d¥ng
Ludn 8n t2nd_ tb&8hutmKfinhgl dpm | DURLIt T °
L« tr3nh b"y. ficB8n gb [cn8gc ht 2trbki "Jlttr A pdph Qh n ExX b
VBA tLWL, ng t2nh to%¥m tMHdondg mg tbE&owOgCcEGEmM

qui tr3nh tUYo d. 1i .68 mXbT[ i @° oBExdeliphanch gb "ny
Bfmgic tr€ng h3nh h ¢ c¢c_,a h” dfm | DUL
Bfifhtng s~ v° LHc t2nhbUe.h | T vdt i u

C8c Wnhhigngt mblt m&t ng sublt c¢c.a h° dfm
-T2 nh congotsd b;TAnh mEItE m&t _thy ;Fablh db§
mblt m§t  magatBnhBHIt dmS§t c g ngdblfTihdnobit h"m§ t

s utheoth® i cgiaanhc, @afm dfm | DUL.(TCVN 1182
Bl nignh chi Qu cace,  tar hc WfFwmng MDU& 1 i°.n h’
B[ ng moniemtghn h(DE vaiDW)vammenhotfci a df m | DUL

alSh LY qui tr3nhS tc nkhh &ndgo (dt.. ¢ nug nmXu c

2 UI ) Bang n A in Bang
LrElrn D) Piac trung _Ele SOHI' Pac tinh Bé
118 — 133 hinh hoc bién co ngot tAne et the
S inh ho 4 P

/4_\
PHU LUC 1 MAat méat
- Hé sb tir bién co ngo6t rng suat
« MAt mat tng suit
» Truc trung hoa ——
. Tmc
‘ Lap trinh bing ‘ trung hoa
ngon ngir VBA l

trén nén Excel . . .
Bang Sitc khang
L .
(Momen Mn)

H3 nBSB . dui tr ¥mis & h§tihygfmdd %2n g WA'NON t
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b/ Sh L qui tr3mbmehnh(ottd¥octifinig Itih uc nXu°

Bang
Pic tinh Bé
tong cot thép

He >0 phan bo ngang Pudng anh hirong
« Duong anh hwong — i
PR .. .. momen lhrc
= Cau hinh tai - xe tai

¢ Bang Momen hoat tai
Bang Momen
hoat tai

H3 nMSB.dgui tr ¥m motm& i thttom gfmd 1 ~ BbAN N

Dim I DUL
118 — 133

Hé s6 phan bb
ngang

Lap trinh bang ngodn ngit
VBA trén nén Excel

H

Nh€iMWub/ ,&.1 tr3nh by, d. [ i u mxu
c- s 1€ ng |I.n, c¢cfn nhiQu blng t2nh L€
tr3nh by ph€ehng c¢c8ch t2nh to8n b3Jng ¢ 8§
| © ni[gmd 2nh Excekho”  d§m I B33uDULnhNh_ ng
l i " u t2nh chloh&8&cc df mlLehiDUERPh| €Lcc theo
ph% h’ p.

chkb tr€eng _d3dmh |Ih DUL db%snAgNN " o t

Blng 28k tr€ng _ da33drh 1h33 DULv 't rs&puHnfic® n h

DimI33| Licm) | Hz Cic thing so hinh hoc bé téng dim 133 DUL Kich thwic dim

3240 165 bé&n | Ag a Si | Yeb | Yeba |4(eb-a/2[b3¥12] Ie | Réng | Cao

Ehéi |Tididign | (em) fem) {em2) fem) | f(em3) | fem) fem) femd) femd) femd) | biem) | hsl
K1 Go dinh 8 65 520 161 | 83720 154 3273604 2773 185 18
K2 Go trén 2 835 1020 151 | 154020 654 4913264 2240 190 19
K3 Vit frén 11 325 3575 1413 | 50527 59.7 127575% 3605 200 20
K4 Sudn 20 20 2400 85 | 204000 34 27811 2880000 205 i
K5 | Vit dudi 20 25 450 31T | 14250 459 1121819 | 15000 210 n
K6 |Biuduwai 25 65 1625 125 [ 20313 69.1 7758152 34635 215 23
cipDUL [5*12%0.987%EpEc) 5207 3084 162 | 4995 654 1318732 177 220 24
K8 |Trlé cap|3*3.14*3 62 -203.5 162 | -3296 654 -870174 -659 225 25

| 6477 528528 | 8160 18823966 | 2997771 [21821737 230{ has
Cic thing sb hinh hoc bé tong dam 33 DUL sau lién hop 235 s
b hsl n Asl |hdd/24¥m | sl Ag Ae Degsl Feb Tet 240 [
feml feml {em2) fem) fem3) | {em2) | fem2] fem) fem) fem) 245 7
250 25 0.802 5011 9550 | 4803%0| 6477 | 11489 | 418 234 66.6 250 8
Isl Ie I'sl Ig It 9
fend) | f(cnd) femd) {emd) {emd) 4. be | 11.844) 11844 11.844] 11844 11844] 0.12 10
260997 |21821737|14651486( 1133493 8| 48069158 Sg 350852 248724 106.596| 106.596| 106.596] 939.36 11
Cic thong so hinh hoc cap DUL dam I33 nguvén |Trong tam (edp-dav dim), L2 a, 162 2

Cipsé 1 2 3 4 5| Trong tdm (¢ dp-ddm nguyén), L2 e =Ieb-a 65.40
ToaddCip| 33 21 9 9 9| Tromg tdm {cdp-ddm lién hgp), L/2 e =Teb-a, 107.23

Cacb[ ng LHc tr€ng HES®B hDUWRhd, & Kh™ i dRm h3n
dBlhg Thwriglst 2 nhkt ‘alhicl Fmvl .DUL
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Blng 33ht nghs.lal #fn | DUL u'r & guHnfiuc® n

Th®p DUL v~ th®p th€ ng

Modun L"n h” i|Ep h®p DMPa 197000

cC€ ng L bQn |[fph®p D|MPa 1860

C€ ng L. c h [y |fpy 30®1pu B4 1674

c€ ng L k 2 c h|fpiEh7@pu B4 1376

C€ ng L. chl[ylfst h®p MP2£" n g 400

B° tlng c8c | oyYi

Tr  ng | € ng rljp&@ ng ak@m3al t ZSSW

Tr  ng | € ng rloe ng bfKGMm3 ng 2400 33 25

C€ ng L. n®n B¢ t* ngJuPa F m 56 35.5 26

cC€ ng L. nN®n [B'éd t * ngMPéd [ n 36 37.5 27

Modun L°n h” i |Edy=0.043%nt§*cd§ m 37834 40 28

Modun L~ h* i |Ed=0.048*D t3*0.8*chf® { U 35892 42 29

| Yac ctng |  c DUL 44 30

Modun L°n h” i |Ed=0.048*3d b%Gfcdt®T n 30334 46 31

H’ s’ kh™ i . ng s ublt be° kthi n ' '085 < =78 0 MP2e
khi f''|c B3 MP a&q 33

c€ ng L. n®n ['¢é t 1 nfvPa ao 75 52 34

H s’ kh™ i . ng s ublt be° kthi n ' '085 <=4 8 MP 36
kKhi ' '|®©.792850 MP & 3

elT2nkt h8ng fre hlo Bl d

Vv

s

Excel khac trinh bayrongPh L, .
Blng 4i 8§sd¢kh 8§nw LhifmBIDUpP tr3VBALt heo

Tinh strc khang ddm DUL chit I lién hop ban mit ciu

M, =4,.% . d ,-al2)+4 Y Md -a2)-a’ ' Hd' -a/2)+ ol *fe*(b-bw)*hf¥a/2-hfi2)
Gia thiét bo qua cbt thép thudomg va tiét dién tinh toan la chi¥ nhat (bw = b). thi Mn = Aps *fps*(dp-

Bang céc théng 6 hinh hoc va toa d6 cap DUL dim I33 DUL nguyén

Aps | jps dp Bl |BI*C| a2 ol fe | b-bw | hsl Mn C dp | fbs

mm2 | MPa | mm mm mm MPa | mm mm | KNm | mm mm | MPa
5922|1812 | 1738 |0.836 1259 63.0 | 0.85 | 36 | 1850 | 250 |17978|158.8| 1738 | 1812
Bang gia tri Stre Khang cua cau dam 133 DUL fou | v | K
fcg | b | hd | fes - MPa | MPa
56 | 250 | 25 | 36 S 1860 | 1674 | 028

hsl 25 fcs 36

fcg b| 185 | 190 | 195 | 200 | 205 | 210 | 215 | 220 | 225 | 230 | 235 | 240 | 245 | 250

33 |17664|17705|17743|17780{ 17815 17849/ 17881|17911|117941|17969(17996[ 18022 | 18047 | 18070

17647)17688 (17727 1776417799 17833|17865[17896|17926) 1795417981 18007 |18032| 18056

ik
~1itn
tn

[#%]
1
¥ ]

17635|17676(17715| 17752 17788| 17822 1785417885/ 17915/17943[17970)17996| 18021 | 18046

40 |17621|17663|17702|17739|17775|17809|17841(17872|17902|17931|17958| 17984 |18009| 18034

42 |17611117653[17692|17729|17765| 17799/ 17832(17863|17893|17922|17949|17975| 18001 | 18025

44 (17602|17643(17683|17720| 17756| 17791|17823(17855| 17884|17913|17941|17967|17992|18017

46 17593117635(17674|17712| 17748| 17782/ 17815(17847|17877|17905|17933|17959| 17985 18009

48 |17585117627(17667|17704| 17740| 17775/ 17808[17839|17869|17898|17926|17952|17978| 18002

S50 |17577(17619|17659|17697|17733| 17768|17801(17832|17862|17891|17919|17946|17971|17996

52 |17570(17612(17652|17690| 17726(17761|17794(17826|17856|17885|17913|17939|17965|17990

54 |17564|17606[17646| 17684 17720| 17755/ 17788[17820|17850{17879|17907|17934|17959| 17984

56 |17558|17600[17640|17678| 17714|17749/17782(17814|17844([17873|17901|17928|17954|17978

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
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C8c c¢cltng th. ¢ t2nh to8n trong blng Exce
trong h t8&l3righbayh€ m, c
f T2 nh hituor8dokd [itheo TCVN ¢ BdFB 21: 2DRMO IA'NN t

V. i kh' i 1€ 2842t 06momenKGHt |t fii cho t_ ng
TCVN 12882:202D L udn 8&n ch ™ t Exceallhd po "tyr Yon[h&ng¢ha 2 mh
dfmDOWL3 v, i 02, b~ ®98wakl bitb[Ton[g Excd khdd. €t W hi
trongPh | _ 2c
y Tinhhi © u ho%tg t [i c_vamidbf mcfuDUL80OOcm, 3 df
yTinhhi " u hottg t i c¢c,a dfm | DUL t h8@&mea®:d x
dfm.ch,

C8c c¢cltng th, c t2nh to8n trong blfng Exce
t r ong gh n ht&.1@rinh bay.
Blng 532 mbmendt Mot he@ /JE9 X hadFimol 83 _DURTiNV " n

P=145KN  P=145kN  Py=35kN qlan=9 3kN/m n g Ag |Ygb [Hg
430 430 - cm4 cm2 |cm |cm
oLy L L L [0.80d 21731341 | 6464 8149 164.9
A 9 |kg S° qui Leg U
ALt 3L = y,=L/4 L) cm4 Kg= n*(|+Ag*®2) cm
0 b s AR 5 LR e 62610899 |eg=(H-Ygb)+hsl/2| 93.372
) - Bfng t2nh h s’
Nh'|pung L, WiEyiPiBNm) |Ms, |Mgn S |ts  [S/290 SIL |[KglLts®
Lim) [yl |y2 |y3 145 145 35FEM; | 9.3 mm |mm - - -
32.4 599 81 599 863 117§ 208 224§ 122 2500 200 0.867 0.077 2.4154
M, o3 LRFR ginH s L” NGat [
fcg| b | hsl | fcs 2 Lan|3 Lan|4 Lan - |2 Lan|3 Lan|4 Lan|kN/m
56 | 250 | 20 | 36 5425 6917 7053 0.674 1.0 0.85 069 9.3

hsl | 20 | fcs | 36 2

fcg § 185 190 195 200 205 210 215 220 225 230 235 240 245 250

33| 4506 4590 4674 4757 4840 4923 5005 5086 5168 5249 5329 5409 5489 5569
35.5 4490 4574 4657 4740 4823 4905 4987 5068 5149 5230 531(0 5390 5469 5549 oLan
HTai

37.5 4478 4562 4645 4728 4810 4892 4973 5054 5135 5215 5295 5375 5454 5534
40| 4464 4548 4630 4713 4795 4876 4957 5038 5119 5199 5279 5358 5437 5516
42| 4454 4537 4619 4702 4783 4864 4944 5026 5106 5186 5266 5345 5424 5502
44| 4444 4527 4609 4691 4773 4854 4934 5015 5095 5175 5254 5333 5411 5490
46| 4434 4517) 4599 4681 4762 4843 4924 5004 5084 5163 5242 5321 5400 5478
48| 4425 4508 4590 4671 4753 4833 4914 4994 5073 5153 5231 5310 5388 5466
50| 4417 4499 4581 4662 4743 4824 4904 4984 5063 5142 5221 5299 5378 5455
52| 4409 4491 4572 4653 4734 4815 4895 4974 5054 5132 5211 5289 5367 5445
54| 4401 4483 4564 4645 4726 4800 4886 4965 5044 5123 5201 5280 5357 5435
56| 4393 44795 4556 4637 4717 4797 4877 4956 5035 5114 5197 5270 5348 5425
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gT2 hitu ng tligradfrdt | DUL dbingNN " o t

Hi

utomhg tTi WEme IxPULL nh cho t bIt3.1&8T

Trong ludn §n c¢clng ch” tr3nh b{BLBRBI g
DULL€ ¢ thWPHhI 20 trong
hBW ™  §iténi cd 'umd btmgfm | DU [ANN t

§
L

H3 nBBRB." i EMamen [t oD@

4350
4150
3850
3750
3550

:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::
M
M
. ———

2950
2750
2550
2350
2150
1950
1750
1550
1350 _ — D&m=2
1150 T

950 = E_-_:__:—:_—___—::__—_:_:Ef:_—'z_—_'%

750

185 190 195 200 205 210 215 220 225 230 235 240 245 250
Khodng cach cac dam | DUL (cm)

(56 mdu thiét Iap = 05 loai dém*14 khodng cdch dam *08 chiéu day bén mét cGu = 560 mdu)

Momen tinh tdi DC (kNm)

1400
1320
1240

E 1160

1080

1000

920

- / 
-

600
520
440
360

—— = i
280 Bonri=18—

Momen tinh tai DW (kN

200
185 190 195 200 205 210 215 220 225 230 235 240 245 250
Khoang céch cac dam | DUL (cm)

(S6 mau thiét IGp = 05 loai dam*14 khodng cdch dam *08 chiéu day Idp phi = 560 méu)

DUL d%»ngANN o t

T€ehng t c8c blfng t2Znh Excel 1 dp

n

ao

~

clng ch” tr3nhcbdycg&dlchbitwWenly” L
n. i | ¢ c¢c,a c8c |l o4i dcAM_2c DUL
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MOMEN DO XE HL-93_ 02 LAN TAI_DAM 1-33_MAT CAU DAY 20CM

5555 5080

5460
5365 4990
5270
5175
5080 4
4985
4890
4795
4700
4605
4510
4415
4320

=

4900

4720

Momen hoat tai (kNm)

185 190 195 200 205 210 215 220 225 230 235 240 245 250
Khoang cach cac dam | DUL (cm)

{ 56 méu thiét lap = 01 logi dam 133 * 01 chiéu day mét cdu 20cm * 12 loqi f'c dam *
12 logi f'c ban médit cdu * 14 khodng cdch cdc dém | DUL * 01 lén tdi = 2016 méu )

H3 n6B®." i EMamendt [t do -X3FE_ CHAN | ¢fmo3ti3d " Hb
cfu d~ yd20g LA NN t

MOMEN DO XE [3] _ 02 LAN TAI_DAM 1-33_MAT CAU DAY 20CM
3625
3580
3535
3490 =
3445
3400

3960
3890
3820

Momen hoat tai (kNm)
W oW w W wWwWwiWw
= NW B U OO N
o oW o N B PP W
[«lsNslNelelellelellel

3120
3050

185 190 195 200 205 210 215 220 225 230 235 240 245 250
Khoang cach cac dam | DUL (cm)

( S6 mdéu thiét lap = 01 logi dam 133 * 01 chiéu day mdt cau 20cm * 12 logi f'c dam *
12 logi f'c bén mét cGu * 14 khodng cdch cdc dam | DUL * 01 lan téi = 2016 mdu )
H3 niWBRL." i 8Mame it [hto xp mh&§2 [ B] ncfmo3i3d |~ b

mHy fuc d 7 y d 20 g MIA'NAN t

MOMEN DO XE [3-52] _ 02 LAN TAl_DAM 1-33_MAT CAU DAY 20CM

3790
3740 | 3450
3690

3640 3390
3590

3540 3339
3490

3440

3300 | 320
3340
3290
3240
3190
3140
3090
3040
2990
2940

3210

Momen hoat tai (kNm)

185 190 195 200 205 210 215 220 225 230 235 240 245 250
Khoang cach cac dam | DUL (cm)

( 56 méu thiét Iap = 01 loai d&m 133 * 01 chiéu day mdt cdu 20cm * 12 loai f'c dam *
12 logi f'c ban mdt céu * 14 khodng cdch cdc dam | DUL * 01 lan tgi = 2016 méu )

H3 nBBR." i EMame it [hto xp mhSRP[23 [ ncfmo3i3d v~
bih Hnfuc d~ yd 20 g #LANIN t
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MOMEN DO XE CAP PHEP _ 02 LAN TAI_DAM 1-33_MAT CAU DAY 20CM
4350

4280
4210
— 4140

185 190 195 200 205 210 215 220 225 230 235 240 245 250
Khoang cach cac dam I DUL (cm)
( 56 méu thiét Iap = 01 logi dém 133 * 01 chidu day mdt cdu 20cm * 12 loai f'c dam *
12 logi f'c ban mdt céu * 14 khodng cdch cdc dém | DUL * 01 lan téi = 2016 méu )

H3 n®WBR." i EMame nt [hto e pcho®@p [~ ncfimmo313d " Hib
cfu d” ydog #ANAN t

17600 SU’'C KHANG CUA DAM 1-33 DUL VO1 MAT CAU DAY 20 CM

17500
17400
17300
17200
17100
17000
16900
16800
16700
16600
16500
16400
16300
16200
16100
16000
15900
15800
15700

Strc khéng dam 1-33 dul (kNm)

185 190 195 200 205 210 215 220 225 230 235 240 245 250
Khoang cach cac dam I-33 DUL (cm)

( S méu thiét 1ap = 01 loai dédm 133 * 01 chidu day mdt cdu 20cm * 12 loai f'c dam
* 12 logi f'c bdn mdt cGu * 14 khodng cdch dém | DUL = 2.016 mé&u )

H3 nH ®WM“E§ou mgiSs tkrhfmd 3B DBLHnfuc dooy 20c
d ¥%2n g WA NoN t
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3.2 Xay d ngmth g -mertnhan tY% chol'anh gia x'p htng tli cfu dfFm | DUL

ng d, ngrm@nqh®i §hHo gcBo x/Jp hUng t[i t
trongludn ®¥mp |h'Ung dfm chbhuhig DWiXulgi °
cFfu dfmd« LB@8hkbng ng. Vi ¢ L8&nh g

theo t_

cho nhénms ¢

ng
k h&ngu v .ng

mhmomgt M&mngnhgoad, -ngn mAAh@®@nnthYo |

ri°ng bi t, sau L

t. c8c kJt tqluol tr.i-Pmotgn g @Ctn tsdo k h &ingth v im ¢
t i L-
Sh LY kh' illchdi dddblyhhdm h3 .t h ¢ RANNtt iiJ] n€ut rc3hi

| ¢ trong h°

momen hodUt

t h” mgc difFhB nlg [Ddofhem, DCANASNANN
t (93 ,c8k’” xeph§p-SRH]L blth”™ ph ®h §P3

Mang ANN dao tao
Hé thong dim I

,| Mang ANN Téi wu |\

' MAuANN dim I Sifc Khing DAm
( (5-21-1)
Sirc Khang xe HL.93 > 4
80.640 J\ 242.060 Momen DC/DW
\ (3-10/20-1)
DC xe [3] T 3
560 242.060 Momen HI.93
\  (6-24-1) |
> <
DW xe [3-52] Momen xe [3]
560 242.060 (6-19-1)
s
xe CAp phép ‘ Momen xe [3-52] ‘
242.060 6301
o . ’ . \‘ Momen xe cap phép ‘/
So d0 tao mang ANN t6i wu dam I | (6-27-1) )
H3 nH 13h" kKhi LSDANNI  €u Jp %hai txthtn gfmd | DUL
3.2.1 XOy -dg@ngnm©hgowvytochhong dt m | DUL
MUdng-ram nhon x©y d,. ng c- ki /]n
h™ th ng aonXlhagimgu v[ng TrongANNU®€hc8&§H o~y Y

cltng

yLdp

d.
D. | i ANNIV "™ o §et Ho c Ipldenec §cl F u
ANNL " o ht Ytoh ntgr af gn
ANNL " 0 sd & ok:h §d.g

Afinnt ool o

ANN " u

Matl ab [ 64
aKOynd@dNNagnntodolol bokL Mt thém gfmd |

]

vio v' c§c p

g m c8§c m

mdimg ot h8 @

Ung
264 M\



Qo

g m- 05 phfn t Lfu v o v™ 01 m,c ti°u I

3

ANNL “ o mbmeaDCvaDW d. | i u v o -mHpgmich %é&@

mngd m- 03 phfn t° LfFu v o v™ 01 m,c ti?®
ANNL " o mbumen h:oud. tldii° u v~ o mbnhy, cmt h2 4v2Ze o
mUngg ooGphfn t°  LFu vEPuviaO0l m,c ti°u
yTi Qn x  [68fc 8&. glii§ ur' tham s° ANNong h’
D. 1li u mXu khi Itte@n vXx o ImUng8§c Fn" LIE ‘cu

m t pHORAD.8\nih vm khling gO©g8¢nhham®@ sg bXh nt

Blng 63@  kH I'u VANON " & thmgfm | .DUL

Gi §t hancfus Max| Mi n Ctngct@i xT t hciun
SXI "t (1| 4 2 ((X) /20 4800 2.2 + O
Cadmd (cm| 165 110 ( (-XLO) /A1D6EO( @2

D y¥nbimtuc | (cm| 25| 18 ((XB) /1(82 B ,02,2 + (
fc 9 mtuc | (Mpd 36| 25 ((Xb) 2053 8 ,02,3 + (
fec ¢ rd (Mpd 56| 33 ((3XB) /3395 BQ 02,2 + (
Khimg c8wcl (cm| 250 185 ( (-XB5) /1(85580( @2 4

Blng 788 c vektch |'uU VANON. " & ‘thmgfm | .DUL

S6 lwong m%u 1 2| 3| 4| 5| |e |ew |560|0e |see e | 80640 |.0e | |w | 242060
Chiéu cao dim

Tham
56

Day ban mdt cdu

Khodng cdch diim
f'c déim

f'c bdn mét chu

Lép

dau

Véa A g e
50 lan xe tai

Momen DC
Tham|Momen DW
$6 |Stc khdng dam
Lé&p |Momen xe HL-93
dau |Momen xe hop phdp [3]
ra |Momen xe hop phdp [3-52]
Momen xe cdp phép 3 truc

yn€a d. ANNviu Vv~ @h aplo nntool tr°n Comman
S 1i “Phh3&mi nh holl godN#oJimgh toMalt | ab .

KT "WAINN . pl -8 : 5 'V ohamhbbmpX, Fu lrkg M
3. p Bl WbHhANN -  hpagi -mh.
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bKI [x@®@ynd@d NN hu ng tliglh@ WdFm |
Mdng L€ ¢ L o tL%ov etmiddsar agrutkd djtn vit o S Wu
SuMNN 23) d_momen tloenkt tt[hiWW BhiR.I n

Chiéu cao dim
Chiéu day

ban mat cau
Kh. cach dam

Chiéu cao dam

U7

. il

Chiéu day ‘Aff&‘_‘
Iép pht A

Lép 4n 1 Lép én 2 Lop an
Hiéu sudt xac thire t6tnhdt 13 1.3898 e-09 tai vong lap 654 , Hiéu sudt xic thure tét nhat 1a 1.8118 e-09 tai vong lap 583
w100 o 10
E 10 Pao ta E Bao tao
et Kac thire - Xae thye
£ 10 —— Kifmtm & 107 — Kifmtn
_E' Totnhat _g Tét nhat
5 104 ) o 104 . .
B Sai 56 “dao tao-kiém tra-xac thwe” E Sai so “dao tao-kiém tra-xac thwe”
-E 104 mang t6i wu (3-10-1) theo MSE E 104 mang toi wu (3-20-1) theo MSE
=1}
=1
E 108 E 10%
2 D 9
w1010 Elg-m
0 100 200 300 400 500 60O 0 200 400 600 800 1000 1200
Saifls 6bktwh tx8a Saifls 6bktth t-x8a&
t hcomthag'i t €©8-81 3 t hcomth g'i t €d 21(2B)

H®nHI8 ° Kih t rivg C:i8-81 )(3-10-1 R DW(3-1 21 2 }(3-2 . )
(i ) SYdai Mmmen [tDpOnh DW cHa d§c¢ nm
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