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WNEO IDNVHIN SYTINIIN

M ts v n v nghiénc utinh toan ly thuy tthi tk
cudayv ngnhpl nh n700m

Theoretical studies for design of cable-stayed brgke with
main span over 700m

H Thai Hung *, Nakamura Hitoshi **

*K s C u, Phong Phat Tm Kinh Doanh Quc T , Céng ty Chodai, Higashi Hiratsuka, Tsukuba, k&@5-0812
*Tr ngphong K ThutQu ¢ T , Céng ty Chodai, Higashi Hiratsuka, Tsukuba, k&@5-0812

Tom t t: Tinhtoan ly thuptthitk cudayvngnhplnhn700m ckim
ch ngthéng quavc ichiuvithitk cudayvng thdng th ng nhp ngn hn.
Théng qua vic kh o sat cac dhg h k t c u, d m ch, thdp va day cap khac nhau, cac
anhgid nhl ngtrongphmvicéth ¢ ara gidpcacks cdth tham kho
trong thitk caccut ng ng.

Abstract: The theorical studies for design of cable stayelgidmith main span over
700 m are estimated based on the ordinary calrstaidge with shorter main span.
According to the evaluation of structureal systemain girders, towers and stayed cable
systems, the practical quantitative estimationvisngto refer for the design of equivalent
bridges.

Keywords:Design, cable-stayed bridge, span over 700m, AGGBtiucture system

1.Lim u thanh vao nng nm gn &y. ng thi, ta c6 th thy
ph m vi c u c6 nhp gi a trong khong 700 ~ 850 m t ng
Kho ng t sau th chinth hai, cung vis phét trin it cxaydng.

c a khoa hc k thut, cu day vng ngay cang c xay
dngrngrédi nhiunitrénth gi i. C6th néutén mts

2020

cudayvnggi nhpk | ¢c(l nhn1000m)cho nthi 20104 -~ — 4 g — g — - o | S
imhintinh cu Stonecutter H ng Kéng (ntp gi a 2000 :‘f.:,.o; ;:.,...', o _. Z‘,T;;; | &ran ke
1018 m), cu Sutong Trung Quc (nhp gi a 1088 m). g 1990 :’:—:{i’—'———’ ——————— e e R
Nh ng cu c6 nhp gi al n hn 800m con c6 @ Tatara " 19805’"‘ ************************
(890 m) Nh t B nva cu Normandie (856 m) Phap. Mt e e
S cu ang c thi cdng nh c u Inchon (800 m) Han 2227"""”"""‘ 77777777777777
Qu ¢, cu Edong (926 m), @ Jing Yue (816 m) Trung 400 600 800 1000 1200
Qu c. Hinh 1 cho tty s céc cu day ving co chiu dai nhp centerspan (m)

gi al nhn 700 m khéng cé nhi va hu nh ¢ hoan Hinh 1N m hoan thanh va chi dai nhp CDV
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Trong bai vit ndy, cac tic gimungiithiumts
kh o sat iv icac cu cd nhp gi a trong phm vi trén.
Thdéng qua cac kqu nay, cac tac gimu n cung cp cac
thong tin tham kio liénquan nvn thitk caccaya
t ngt cungkhu
2. it ngkh osatva i uki nthi tk
21 iukinhintr ng

Hi ntr ng kho séat la khu vc séng In hd'c khu v c
vhh,cucnxaydnglacudayvngcdnhpgi at 700m
—900m. iviloinhpgianaycho nkhong 10 nm
v tr ¢, ng itach#coth xay d ng cac cu day vong vi
m neo Inrmtrongn ¢c. Cuddy vng, vi u im
khéng cn cadc m neo va m b o tinh kinh t cao hn
ph mvi nhp nay.

Khuv ckhosatcd sdaumcn c20m, achtti
mong tr cula achttr mtich bin(cactng tsét, t
b itich, cat day 20 m). Phiadicac | p trén cd a phong
héa, &mm, sauphn acngla-50 mtinhtm'tn c
bi n. Trong bai bao nay, ching téi khérigdu cp n
v n thitk méng cu, tuy nhién,mc vaocaci ukin
trén, h th ng méng cc khoannhi  cl achn.

B ngl iukinthitk

N

rnadm 1.2+3.0+3x3.6+0.7+2.0+0.7+3x3.6+3.0+1.
) 9 = 33.4 (Khong cach gia 2 h neo cép)
4lanxe+L  ng
d de dccc i3.0%
- c
> dc A
2 | ngang d ctiéu chiin 2.0% ng thing
= |Binhdin A N
> wy n Phncudayvngla ngthng
V ntcthitk V=100 km/h
Tieuchunthit | AASHTO LRFD’
k ivicdp PTl-recommendatidh
Titrng ng DL24 Tiéuchincu ngb HanQuc
Vp=35m Tiv trid mVy=54m/s
Titr nggid6 | D m p=34kN/mM Thap p=6.5kN/m
(T iv tringang rfitd m)
H s giatcA=0.154
Phr phn nggiatc AASHTO LRFD, ZONE 2:
Tm (zec)
A - = 1.000
Titr ng
ng t
"‘"n.ﬁz 0.100 Csm

WAE0 I9NYHINA SETINION

22 iuki nthi tk

Cac iukinthitk ch yu ¢ th hi n trong
bng 1.% ay, chuy 1 la“AASHTO LRFD Bridge Design
Specification 3rd Edition 2004” - tiéu dmsk d ng la tiéu
chunthitk c ucaHoaK AASHTO 3rd (2004), Chuy 2
la “Recommendations For Stay Cable Design, Testird)
Installation”.

Tieuchin c<dngv ¢ bnla AASHTO LRFD,
tuy nhiéntitr ng ng & d ng lati tr ng DL24 theo tiéu
chunthitk cu ngb HanQuc.

23Hinhv t ngth cu
Hinh 2biudinbnV) t'ngth ¢ acudayvng cénhp
gi a700m.

24Cactr ngh pkh osét

Tr ng hp kho sét la cu day vng ba ntp, trong 0,
nhpgi alnl tla700m, 800 m, 850 m, 900 m. Cac gia tr
nhl ng9g ¢ aradaténtinhtoanthtik. iv i

tr ng hpnhpgi ala 800 m, 850 m, 900 m, trir trung

giany cb ti nhpbén tothanh cu day vng 5 nhp.
S tntic atr trunggiannay)s ctrao*ik hn cac
ph n sau.

3.Ktqu kh osét

K tgu khosat nhl ngcacactr nghptén ¢
th hintrongBng5.Cnc vaocac k qu nay, cacyut
liénguan ndmch,daycapvathapeyg clamrd.

3.1 anhgiavicépd ngtiéuchun

Nh trong Bng 1, tiéu chin Hoa K AASHTO LRFD
kthpvi iukinthitk titr ng ng theo tiéu chun
n cs ti(HanQuc) capdng.Vicapdngcactiéu
chunthitk nay alinhngthitk phuhp lién quan

nvn tinhtoan xac stit itr ng phanb.

Dos | ngcaccunhplntrénthgiilacdgiihn,
vivy,vicxaydng“stay thitk " chophuhpvi "c
thu catng cu lavic cn thit Trong kho sat nay, vic
lamréthigan&d ngcatngb phn & ctinhanh.
NoOgipng ithitk | achnvtli uphuhp (B ng3).

Ngoai ra, do cac tng thai thitk (titr ngc ng ,ti
tr ng&dng,titr ngtihn) clamrd theo AASHTO,
nd gilp cho vic phan tich phi tuy trong tr ng hp cn
thitcoth  cti nhanh.

32H ktcucudayvng

D avaocacthtk th ctiinapdngv icac cuco nhp
d i600m,bahktcucudayvngdngAB,C ¢
Xu tnghién cu ap dng (B ng 4).
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B ng2B ngsosanhcacuagtitr ng ng

T/c Han Quc AASHTO T/IcNhtB n
D ngtitr ng| T itr nglan T itr nglan T itr ng phanb
T itr ng ng |DL=75.00kN/m |DL=48.360kN/m DL=46.850kN/m
cho6lanxe, [H s chit gimH s chitgimcholalH s chit gim 0.8]
B=35.2m cholanla0.75 [la 0.65 icho chiu dai cu.
ITT banh xe  [188kN/tr ¢ 145kN/tr ¢ 200kN/tr ¢

TT phanb ti [1.3D+2.15LL
, LL=161.25kN/m

1.25DC+1.5DW+1.75L[1.7(D+L)

ltr ng thai , LL=84.63kN/m , LL=79.645kN/m

c ng

B ng3Th igian £d ngcaccuki n

Phan loi Th igian €d ng

(d ki n)

T*ngth cu 75nm

T*ng th cu (cac b 125nm

ph n khé thay th)

Khe co gidn, lan can, xe 50nm

ki mtra

Snnnb m Tuyvaotngloi

Sn20nm Nn30nm

B ng4" ctr ngcacdngktc ucudayvng

Phén tichcackk tcu ‘

C udayvng 3 nhpliént c [VD: Meiko Chuo (Nht B n)]
Ph ngquaytigi tr biénlatdo,do6 cngcacuthp
Thicong ntp biénkhdéngnhh ng ntin  congtrinh

/////////“\ \\':

C udayvng5nhp Ilentc(co nhp ph ) [VD Alx Frazer, Severn Ilvv...]
Nhpph coth lanhp eohdckéodaitnhpgi a
M ts daycapbtrit ptrungtitr trung gian.
Nhpph phicokh nngchutidukhéngcosh tr ¢ acapxién.
D mnhp ph coth lanhpneo, htckélén pmnhngcacudayvngti
gntr gi a.

C | Cudayvng cotr trung gian (nu co 1 tr trung gian/1 phia: @ day vng 5
nhp lién t c) [VD: Sutong, Tatara, Nam kinh 2,v.v...]
Tr trunggian cb ti lamtng cngcacu

Ph  ng phép théng ehg nht mbo ¢ ngchocu.

Dng ktcuA ¢ & dng cho cac @ nh cu
Meiko-Chuo (NhtB n),g mcé banipliéntc, trong O tr
bién g tr thanh i mt achocphncudn vacu day
v ng.

D ngktc uBladng mamtnhp ph cb trithém
vao so vid ng A, trong 6 bao gm c6 céc lai sau: (1) Nip
ph laphn ckéodaitcudayvng;, 2Q)Mtphndm

WNEO IDNVHINA SUTINIINT

tinhpph vadmcudayvng cliénktbig khp
quay; (3) Pnd mhng cacuday vng kéo dai va' tIén
tr biéncacudn.
D ngktcuC&d ngmttr tr trung gian
tinhpbén,lamthg cngcatoanbh ktcu.
iv id ngA, do day cap xién bén trén liénk i ph n
d mt dotheo ph ngquay nén c ngc a cukhéng cao.
ng thi, | c cng ca day cap)slam xut hin | ¢ kéo
(h ngléntrén)t g itr ngoai cung. Viw, giiphap cho
vn nayéngcnphi ¢ avaotrong tinh toan tik .
Mt uimcadngnaylac dnvacudayvng
clpvinhauv m'tk tc u,do 6 khdng oi h0i qué kht
khe v trinh t thi cdng ¢éng nh th i gian thi cdng.

DEENC ¥

chb tri

Hinh3S khacnhauvmdémen ktcuAvaB

%dngktcuB, cacdaycipxién cb tri haibén
tr ph,toracac mbé men ttitiéu L n nhau. i u nay lam
cho wvdngcanhptrungtdmgm i, cngcah cu
t ng lén (xem hinh 3).

% nhp trung gian va np bén, phn | ¢ kéo h ng Ién
trén gay bil ccngday cap)s ccanBnhg bitr ng
I ngdmvalcliénktgi admvatr trung gian. Tuy
nhién, trong tr ng hp ndy, nhp ph, d m cu phi
cng chu ctitr ngca chinh nd vi khéng co $+
tr ¢ acac day cap xién. Ntph nay$ hot ngnh dm

gin n,do 6 daicand$b giihntrongphm vi
nht nh.
(@) Sosanhchg AvaB

LITEBEI Y

m

al | -

Lo S T
1]

Hinh 4 Tr ph trongktc uB
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kimchngcac"c i mnéntrén, cAc tinhtodn ly chiucaotr cucéth t n

thuytvicudayvngnhp700ma ctinhanh. i
t ngkhosatlacudayvngnhpgi a700m,dngktcu
A, trén ¢ s tham kho thitk c u Meiko Chuo (nip gi a
590 m)vadngktc uB.

B nytngth dngktcuA cmiéut trong Hinh 2.
ividngktcuB,phndmtimépcu ckéodai
rava ckélenbiphncudnnh hinh4.

vonggaybititr ng ng cmiéut trongbng 6.

% ay, vongbiuth cngcah ktcu. vdngcang
I nt ng ngvi cngnt®cahktcu((Bngb).

T Bng6, tacdththy vbng ti nhp trung tm
dngktcuBthphn7%sovid ngA, van@h ngiatr

vdng cho phép i v i c u day vng (L/400) theo tiéu
chincu ngb NhtB n. Tuynhién, iv inhp bén,
m'c du  vdng gim i 10% nhng v.n khéng tha man
iukintrén. ngthi,vidmcudn c ké |én trén
phndm cuday vng kéo dai, nén& ng caphncu
dayvng9 nhh ng ncudn. dchchuyncacu
d.ntheo bng 4 (160 mm) v tqua gidtr vbng 33mm (=

L/300) cho phép @ cunhp eo (iuchtncu ngb
Nh tB n).
B ng6K tqu tinhtodn iv id ngAvaB
vong (mm) Dng A D ngB TH

Bititr ng ng 1830 1706 093
(nhp trung tam) (L/382) (L410) '
Bititr ng ng 913 825 0.90
(nhp bén) (L/323) (L357) '

Goc xoaydmtiv tri

r o u(rad) 0.0208rad| 0.0160 rad 0.77

dchchuyngit a
cudn - 160mm

Qua céc tinh toan trédy, co th khing nhigngktcu
dngAco c ngkémhndngB vakhbngthichlp i
vicudayvngcénlpgialnhn700m.KtcudngB
c6  vdng nhp bén va nip trung gian In h n gia tr cho
phép, nén/mg khong thich p i v i cac cu day vng
nhpl nh n700m.

(b) So sdnhchg Avadng C

K tqu tinh toan cu day vng nhp gi a 800 m theo ahg
ktcuAvaC cth hintrongBng 7. Tacé ththy
dngCvis b tricatr trung gian mb o cac tinh mg
ktcutthn.

(c) Gi i phap cho pm | ¢ am (uplift reaction)

Trongcudayvng, s khéngcén iv tr ngl ngca
nhpgi avantpbéntoramtl ckéo tikhuv c nhp bén
(t aytr itagilaphnl céam). tri ttiéuphnl cam
nay, cac gi phdp sau c s&d ngtrong lién kt gi a kt
cunhpvaktcuphnd i (1) Lién ktc ng (Nu nh

WNEO IDNVHIN SYTINIIN

cao cn thi t); (2) thanh
githg lién kt (link bearing); (3) &d ng cap neo c ng
cao (tie-down cable). Ngoai ra, cac ikh i tr ng (counter
weight) b tritrongdmcu tos canlingl cdngla
giiphapth ng c<d ng.

33,400

Cépneod nglc

T
[ILIRIARIARI

Hinh5Tr ph vacapneod nglc

Trong kho sat nay, cip cng  cao neo dn va tr

ckdng tritti€uphnl cam (Hinh5). Ph ng phap
nay ¢ anhgiacotinh hiqu kinht h nph ng phap
s&d ng thanh ding lién kt.

3.3Ktcud mch

Dmch lah ktcuchutacdngtrctipcahotti
¢dngnh nhycmvititr ngnhithd'ctitr ng gid. Do
vy,cacyut nh hinndngnmtctdm, r ngcohiu
cacanhdnlacacyut cnphitinh n.
(@ Hinhdngmtctdm

Trong cac auday vng nhp gi al nh n 600 m, cho n
nay chtcd hai cu khéng &d ngktcudmh pthéplacu
Thanh Chéu (Trung Qu, 605 m) va ai Yangpu (Trung
Qu ¢, 602 m).

Viclachnktcudml thucvao yut trng
I ngdmvayut *n nhkhi nghc.Vinhngktcu
€ u co nhp rm trong phmvikh o sat,vic mboyut
khi ng hc ma mttrong nhng u tién hang u. Trong
phmvinay,dngtitdinl cgidcdt ix ngth ng c
s&d ng nhiu va khéng nht thitphis&dng nktcu
d m hai hp c6 thanh ngang liéntnh d ng dm ap dng
cho cu Stonecutters (Hhg Kéng). ichiuvik tqu thi
nghimkhi nghccacuTatara&d ngdngdmhp
| cgiac, hint ng dao ng trong tranh nt*n nh khéng
Xu t hi n trong phm vi v n t ¢ thi nghim (v n t ¢ gi6 80
m/sy.

ivicudayvngnhpln, trngl ngcadm

quyt nhkich@vakh nngchul cc adaycép, thap ch

10
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vamong. Dow, v icaccudayvngnhpgi al nh n700
m,dngdmh pthépcdnhu u i mkhixét nyut *n

nhkhi nghcvagimtrngl

ng.

B ng7SosanhkcuA (1) vaktcuC(2)

1) Khoéng co tr ph

2)Cétr ph

e YyuN

wuwa

Mé menuncc igaybiti
trng ngxuthintidm mép
cu. I'ngn 18 In so vi
tr ng hp 2. Chiu cao dm ti
mép cu yéu cu cao hn  cao
tiéu chuin (3.0m)

M&é men un cc i gay biti
trng ngxuthintiv titr ph.
Tuynhién, | ncandlihg55%s
vitr nghpl caocadm
trong phmvi 3.0m

deyl

M6 men un theo ph ngdctrc
cugaybititrng nggpl5
Insovitr nghp 2. Nu thi
cong kg ph ng phép Ip hng
canling, titr nggaybidao ng
rung I c do gié quyt nh | ¢ tac
d ng.

M& men un theo ph ngdctrc
cugaybititr ng ng kg 67%
sovitr nghpl.

N u thi cong theo phng phap Ip
h.ng can Bng, chiu dai hng ngn
h nvathuntinhn.

ded

DaycaplInnht

3 x499,W=3700ton

Goc quay In nht ca cap 13
0.032rad

DaycépInnht
3 x295W=3400ton

Goc quay Innhtc acapla0.05rad,

b$hg1/6tr nghpl.

kh osat, sliénk tgi adm-thap-cap quy nh

th

nhh ngln n

i v icuday vng hai mit phing day trong phm vi

cah cu.

c ngtng

c ngkhanguncatngb phn khdng
cngtngth cah.Vid,nunh
chiucaodmcaohn,n6$ nhh ng n

¢ ng khang

xoncadmnhng hunh khéng gdynhh ng n

¢ ngkhanguncac h ktcu.

T ktqu th ct vaktqu tinhtoan (Bng 3), cothk t
lunidhgktcudmhpthépvichiucaodm3.0m m
bocacyéuav thitk.

11000 3300
F

=S
H G-Stay cable

Hinh 6 K t ¢ ud m c u Stonecutters

(b) Chiur ngco hiuc acanhdm
Ktcudmhpcacudayvngcédngdmhp n
vadngdmh pkép. Thongth ng,l ccttid mch ntD,

néncéthctgi m

cs |

Tuy nhién, trén cs tinh toan

thiconglprapdm,cnchiy nmts

b trivachdcdmh ply.

ng vach dc b tri trong dm.

r ng c6 hiu c a canh dm,
iukin"chit

WNEO IDNVHIN SYTINIIN

ivicutrong phmvikhosét tr khnuvcdmgn
cac imta, chiudainppt ng ngla100 m (gi
thi t phén b mé-men la ng parabol), hs ¢6 hiuca
b nd mla 90% thi khang cach gia cac vach a 1a 20 m.
AASHTO

100

# chi ur ng cé hiu (%)

20 L L L L 1 ! ! 1 1 1 |

10.0 11.0 12.0 13.0 14.0 15.0 16.0 17.0 18.0 19.0 20.0

Kho ng cach bngd mb (m)

Hinh 7 Kho ngcachbngva r ngcé hiuc acanhdm
ivikhuvcgn imtanh thapcu,tr ph,gi
cu,theo Hinh 7, tacdé ththy vichiu dai nhp t ng
ng la 60 m~70 m, r ng c6 hiu ch#con 60~70% i
v i kho ng cach vach la 10 m va#ton 30~45% i v i
kho ng cach vach la 20 m. Khi tinh toanti d m, cac yu
t trén &ycnphi ¢ avaotinhtod®o ay, dmch
cgi thi tphénchiathanh 3 phv i2vachdc gi a.

3.4 Day céap xién
Trong kho sat nay, hcap hai it phtng day, va ph ng
phap thicongphngcanBhg cxemxét n.V icéc
cunhplncacyut sau cxét n:(@sstgim
c ng day cip xiéngay b  vbng ca cap, (b)nh h ng
ca ngkinhcdp ivititr nggid; (c) lccng chhh
¢ adaycéap; (d) giphap tritti€u ngsutth cp.
Kho ng cach cac day cap thdng thg tinh todn sao
chodaycadpch cl ctic dng trong giai 0 n thi cong.
iv iph ng phép Ip hng can g, khi cac khi d m
ckéotd ilén,titr ngkhid ml thu cvao khong
cach gia cac day cap. Doy, y u t tinh toan trong giai
onthitk ban uth ngdp nhiukhd khn. T nh ng
kinh nghimth ct, kho ng cach gia cac day capitd m la
12 m~20 m.

(@ Stgimca
né

c ng day cap xién gady b  vdng ca
ivicaccudayvngnhpln, vbngca cac

dayxiénd itacdngcatrnglcg lamgim c¢ ng
¢ aday céap.

11
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B ng5Tomttk tqu thi tk

Nhp gi a 700 Nhp gi a 800 Nhp gi a 850 Nhp gi a 900
3 1,290,000 a - 1,480,000 _ . 1,610,000 i 1,680,000
295000 700,000 295,000 340,000 800,000 340,000 380,000 850,000 380,000 390,000 900,000 390,000
L } j ) 100,000 100,000| 150,000 ~ 100,000
33,400 ~ ~ 33,400 ~ ~ 33,400 ~ ~ 33,400 ~
1L20_0 14,500 2_,009 14,500 1120_0 1,_20_0 14,500 2_,00_0 14,500 1L2(20 1,_20_0 14,500 2_,00_0 14,500 1L2(20 1,_20_0 14,500 2_,00_0 14,500 1L2(20
~ ~ ~ ~
<% % % %
1 —t —t —t
of | TR of | IS ol of
8,080 17,800 8080 2 8,080 17,800 8080 8,080 17,800 8080 8,080 17,800 8080
B o337l 7T : : I & -7 : : I -7 : : I -7 :
7.000
= 6000 o o8 h
o o 3 O — R M 1
c 3 Cia i -
o =17 g| i g g8
= g e ! q <
= © < !
< & :
T | i 3
s g8 5 g8 g8
8 < 2N y 83 95
=8 b={ ] Q I &
—
| ! =
s g| il |
= £ 8
s} g 8
7v:' ' §! X=13 gt
[niniaig o ot 7o o5
Eo,ooj 32,000 34,000 (32,000 "_|32,000,
69,000 24,000 78,000 87,000 94,000
3000 DIA. DRILLED SHAFT PILE 3000 DIA. DRILLED SHAFT PILE 3000 DIA. DRILLED SHAFT PILE 3000 DIA. DRILLED SHAFT PILE
N=24 =27 N30 N=32
Nhp bén Nhp gi a Nhp bén Tr ph Nhp gi a Nhp bén Tr ph Nhpgi a Nhp bén Tr ph Nhpgi a
Bndm 14 14 14 19 14 14 19 14 14 24 14
Int.. Web_| 36(G.. end) 12 19(G.. end) 19 12 19(G.. end) 19 12 19(G.end) 19 12
LFLG 30(at 10 22(at 30 10 22(at Pylon) 32 10 22(at Pylon) 34 10
Pylon) Pylon)
€ [Vitiu thép ttc la SM520 V tli uthépttc la SM520 V tli uthépttc la SM520 V tli uthépttc la SM520
A | Trngl ngW(t) 25,591 Tr ngl ngW(t) 29,587 Tr ngl ngW(t) 31,521 Tr ngl ngW() 32,974
itr ng:500kN x 15m x 2Vtri itr ng:500kN x 36m x 2 Viri itr ng:500kN x 20m X 2 Vtri itr ng:500kN x 20m X 2 Vtri
véng 4(m) 2.07 véng 4(m) 1.42 véng 4(m) 1.49 véng 4(m) 1.51
biTT biTT biTT biTT
ng T# L/338 ng T# L/563 ng T# L/570 ng T# L/596
Thap 207m Thap 227m Thap 235m Thap 247m
Ji' ! xxz | pay | B i £ ' xxz | pay | B i ;—i' ' xxZ | Day B tri Titdin | Xxxz | pay | B ™
N D51-150 5 D51-150 N D51-150 D51-150
‘t:hh:” 10x10 12 Ngoai 2, ‘[:hh:” 10x10 ig Ngoai 2, fhh;‘" 10x10 12 Ngoai 2, | Chanthap| 10x8 1’3 Ngoai 2,
P g Trong 1 P : Trong 1 P - Trong 1 g Trong 1
f D51-150 f D51-150 : D51-150 D51-150
P e | 20| nNgoaiz | D 8x6 | 10| Ngoaiz | O ex7 | 12 Ngoai | D idm | 8x6 | 1O | Ngoaiz,
= i Trong 1 : Trong 1 i 2,Trong 1 i Trong 1
= D38-150
H A o A D38-150 A D38-150 A D38-150
Ee” : 7x5 (13'25 l"‘?;’:[‘]' Ire" J 8x5 (13'25 Ngoai 1 I’e”: 8x5 é'g Ngoai 2 I’e”: 8x6 é'g Ngoai 1
9 . ’ 1 9 9 . Trong 1 9 : Trong 1 9 . Trong 1
D25-150 D25-150 D38-150 D38-150
lﬁgh 7x6 | 1o | Ngoail, tﬁgh 8x6 | 1o | Ngoail, l’;gh 8x7 | 1o | Ngoai1, | #nhthap | 8x7 | 15 | Ngoail,
P ) Trong 1 P ) Trong 1 P ) Trong 1 } Trong 1
V=22,200™, (ReBan=4,900" | V=24,000™ W(ReBan=5,100" | V=26,100", W(ReBar)=5,490 V=26,2007, W(ReBan=5,510"
Cable/ PWS 7x91 3 7x397 Cable/ PWS 7x91 37x283 _ _
\% (5u=1770Mpa) (5u=1770Mpa) Cable/ PWS 7x91 3 7x295 fu=1770Mpa) | Cable/ PWS 7x91 3 7x295 Gu=1770Mpa)
8] w=2,  9°"(N=176) W=3,35%" (N=208) W=3,67" (N=216) W=3,950" (N=232)
o Tr ph -14,900kN Tr ph -12,900kN Tr ph -15,200kN
P Tr bién -7,330kN Tr bién -7,720kN Tr bién -9,310kN Tr bién -4,880kN
[ Tinh toan phn | camtrongi u ki n khong&d ng itr ng. Phnl camtinhtit* h ptitr ng 1.3D-2.15L
Mong ¢ ¢ D3,000 x 24 cc Méng ¢ ¢ D3,000 x 27 cc Mong ¢ ¢ D3,000 x 30 c¢ Méng ¢ ¢ D3,000 x 32 cc
o théap ch théap ch thap ch thap ch
5 ﬁq,moﬂg 69m x 24m x 9.8m B méng 78m x 24m x 9.8m B moéng 87m x 24m x 9.8m B moéng 33m x 33m x 9.8m x 2
> ap ¢ (Hinh thang) thap ch (Hinh thang) thap ch (Hinh thang) thap ch (D ng phan ly)
Tn s dao Trng | ng Tn s dao Trng | ng Tn s dao Tr ng I ng Tn s dao Tr ng I ng
Ne) ng t ng ng ng (Hz) t ng ng ng (Hz) t ng ng ng (Hz) t ng ng
o (Hz) (kN) (kN) (kN) (kN)
D | Tns dao T ns dao Tns dao T ns dao
\% ng thing 0.190 293.8 ng thing 0.2350 289.9 ng thing 0.2304 302.8 ng thing 0.2265 312.2
< ng ng ng ng
< T ns dao T ns dao Tns dao T ns dao
g ngxon 0.7549 33848 ngxon 0.7808 52440 ngxon 0.7432 35814 ngxon 0.7307 31732
(8] Vntcxut Vntcxut Vntcxut Vintcxut
B hi nD Ver=270m/s hi nD Ver=270m/s hi n D Ver=234m/s hinD trong Ver=225m/s
trong tranh trong tranh trong tranh tranh
- Thi tk thap vabmoéngtheoi uki ntitr ng gié theo ph ngvudnggécvitr ccu Strength-lll
- Tr nghpnhpgi a900m,stngléncas c clamtngdintichb méng, dngthdpchYng ¢ clachn,b méng cthitk theodngphanly. Do6,| ctacdng
> lenthap ¢éng ¢ i uhoa.
S| - itr ngb trid mch lam cho phn | ¢ am khong xut hi n.
- |- V ntcxuthindao ngtrongtranh c tinh theo cong tft Seiberg.

WNE04 IDNVHINI SETINIDNI
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H s Youngcadaycapnhh ngrtln n c¢ng
¢ ah cuvakhdng thb0 qua trong tinh toan thik . Theo
cac tinh toan ly thuy, h s Young biu ki n c a day cap

c tinh theo cbng ttt sau:

E =

=
EFF 2
L7 5,
1253

)
% ay:.
E.-:H s Youngbiuki n

E,:H s Youngtrong tr ng h p cap thng

g:Tr ngl ngtrén 1m chi dai day cap

: Chi u dai cap chiu lén ph ng ngang

s :L ccngcadaycap

Trong kho sét nay, shin *icah s Young biu
ki n theo chiu dai valccng day cap cth hin trong
hinh8. Tacdththy stgimcah s Youngbiuki n
trong i ukintitr ng thh la 10% iv icac day cap co
chi u dai hn 400m. S sai | ch nay khdng thb0 qua trong
tinh toén thitk .

udaicapvahs Young

it ngdmecu, itr ngbnnftcu

Ratio of Elastic Modulus

—— DC+DW+PS

—— DC+DW+PS+LL

Q o Q o o Q
n S ro) S el =3 e}
= e & @ ™

400
450

Cable Length L(m)

Hinh8 stgimca cngdaycapgayh vong

(b) nhh ngca
gio.

Céacloicapth ng cdung hinnayvicho cap au
day vng la loi cap tao song song (PWS) csnxutti
nha may hc cap tao xan (PC-Strain) ma cacng tao cap

ckéolptihintr ng. Miloicidp ucdnhngtinh
n ng u vit khac nhau, tuy nhién, vcac cu co nhp | n
hn700mnhtr nghpkhosat |n ngkinhca
daycdptac ngrtl n ntitr nggiétacdnglén cu.

Théng th ng, cap tao $ song song c6 i di n ngoai
nh0 h n cép tao xan (Hinh 9). Quad, tacd thnhnthy
captao xan c6  ng kinh I'n h n 30-35% so M cap tao
song song.

ngkinhcap ivic ng titr ng

WNEO IDNVHINA SUTINIINT

Tr nghpcudayvng 3 nhpvinhpgia700m,
nhh ngcatitdindaycap iv ititr ngthhcagio

thc ngléncacbphnktcu cchfratrong Bng 8.

Qua kt qu tinh toan, ta co thth y khi  ng kinh day
cap tng 30~35%, Ictacdng lén cac w kinktcu t ng
t 5~15%. Ngoai ra, V¢ u day vng cé nhp gi a rfim trong
ph m vi 700 m~900 m# titr ng gié tac dng Ién dm
ch , day cap va thap @ theo#| nh sau: (Dm) : (Cép) :
(Thap) = (25%~30%) : (25%~30%) : (45%~50%).

Hinh9M iquanhgi ac ng chukéova
t ngloiday cap

ng kinh ca

Ktqu trtén dycnc vaoh s I ccntithdp cu

¢ tinh toan theo tiéu chuxay d ng c a Anh (BS code)

ivititdinhinhch nht, Gx px#20.Vititdin
thap khac, hs I ccng nfDh n,va#l titr ng gi6 tac
d ng Ién cap)st ng Ién.

B ng87nhh ngcatitdincap iv il ctacdnggay bi
titr ng#hhcagio

Ph ngwudng géchitr ¢ PWS PC Cable TH
Bin i mtrungtimdn 853™ 961™ 113
\ #nhthdp 365mm 418mm 115
Lc | D mivtithdp) My -567600kN B646700kN 114
tac D m(v trithap) My 546000kN 623600kN 114
dng | chanthagp My -929200kN -1020000kN 110

Ph ngdctrc PWS PC cable

Bin i mtrungtam dn 340mm 370mm 109
v #nhthap 391mm 421mm 108

Lc - - - -
dn9 "Cran thdp Mz -450700 kN 474135 kN 105

Giithich: X(Ph ngdectrc)Y(Ph ngting ng) Z(Ph ngwodng goc)

(c) L cc ngchnhc aday cap
L ccngchhhcadaycap cxac nhdatrénvic
ti uhdahamnctiéucalctitdinvaphnlctithi
i m hoan thanh. Hph ng trinh tinh toan c thitl p
datén mts i ukinrang buc: (1) M6 menun ca

13
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thap cu theo ph ngdctrc M =0; (2) M6 men in ti
dmM=0hdc(3)mdmenund ngtidmkhéngv t
gua gia trcho phép va (4) Phl camtig it akhbng xut
hi n,v.v...

Vi clamtng kh nng chu un c a thap cu lién quan

nnhiuyut k thutvakinht. Do 6, ph ng antn
dngtrit | cnéndctrcg emlihiuqu caohnvic
c gngtngkh nngchuuncathdp.Vivy, iukins
1néu tréncéynglrtquantrng ivittc cacdng
¢ u day vng va la mc tiéu u tién khi cng chihh cap." ¢
bi t v i cac thap c6 khn ng chu nén cao nhthap cu bé
tong, yut naycnphi "tlén u. Ngoaira, mé menn
dngkéotheohnt ngt bin,vnrtkhd c anhgia
chinh xac, vai unay nhh ngln nthitk dngnh
thi céng.

Vidmch thbngth ng,c ng chuund ng
(ktcuchunén phntrénvachukéo phnd i)th ng
caohnc ng chuunéam,dow iukin2v vic
iuchhhmé-menwintidmth ng capdng. Cn
phi " c bitchdy khi &d ng dm lién h p thép-bé tong,
loicokh nngchuunamkém. Vitr nghpnay, cac
gitath ngkhdbng cskdng. ngthi,ktcudng
Bth ng cskdng tranhb tricactr trung gian, ni
¢ th gay ra cac md-men méam khéng mong .

Tém i, v icac cu day vng cé nip riim trong phm vi
ki msoat,i ukinlva2lai uki n utién trong vic thi t
| pham mctiéu tinhtoan Ic c ng chihh ¢ a day cap.

(d) ngsutth c pcadaycap

Trongcudayvng,géclchcacapti uneodaycap
ph thucvao (1) bindngcadmd ithcdngtitr ng

ngva(2) vong day cap xién. Gocch c a day cap xién
so v igoc nghiéng thtk g thay* ikhicacyut trénbin
*i.S chénhlilchnaytoramt ngsutunccb ca
daycapti i mneo( uneotid mvatithdpcu).8ng
sutnay cgila ngsutth cp.

PTl-recommendation quynh ng sutth cplayut
cnphi ¢ avaotrong tinh toan tiik .

Cac tinh toan Iy thuy® cho thy v i cac cu 3 nhp lién
tc,nhpgialnhn700m, ngsutth cpcadaycap
gaybititr ng ng(&anhanhs titr ng) kg 46% ng
suts cp(géclichgaybititrng nglald ). % ay,

ngsutth cp ctinhtoan theo cdng th saus):
s,=a’ b 2.Es, )

Trong 6, s,la ngsutth cp, s,la ngsuts cp,
alah s iuchhhgialythuytvathc nghim, c

tinh g 0.6,6 lah s gi mkhiskd ngcaclp mnim

WNEO IDNVHIN SYTINIIN

lam gi m géc Ich ¢ a cap xién;g la goc Ich ¢ a cap xién
soviph ngthitk .

Ngoaira, étngcnchaysbin *ibién c¢a ngsut
th cptihint ng phd hd mOic acap. Theo nis
nghién cu®, vis chuk I"p2~3tiuln,géclcht ng

ngcagiihnnbila £0.6 . Cacgoclchv tquagiatr

naycn c"chitchay.

35H liéenk ttheoph ngdctr ccu

Trong cac thitk t tr ¢ nnay,vichnch
s dch chuyn btng h lién kt & ¢ ap dng.
Bngd i aynéumts vid apdngtrongthct.

B ng7H liénkttheoph ngdctrccu

Minh hoa

II} }ll

1Tl

Dang Thye té Die diém

[Bién dang nho
|Anh hurang cia nhiét dé Ién

Liénkét Normandie
Brotonne
BAi Chay
Cin Tho

clmg

Lién két dan

wi \[TT

Bién dang nho

Iguchi D6 udn cua thap nho

Lién két din
i I Roae 1
(Cap hoge

gbi cao su) II 11
Try dan héi

Meiko [Bién dang nho

ID& udn cua thap nho

Suez canal

Tatara

Nanpu [Kho thét ké tru neo trong|

Alex fraser rudng hop cdu nhip lon

L1 I (Damper) 1 I1

Heé tydo co ‘

11 T1

Higashi-Kobe hu ky dai

st dung bd Suton D6 ubn thap lon

Stonecutter

tit dao dong Bién dang 16n hosc cé dinh

iv ic udayvng, cac day cap xién liéntkd m ch
victthap, dow, h ktcuvncdth hot ngk c
trong tr nghp khéng &d nggicu. ivih t do
nh vy, & ngcadmtheo bin thién nhit 9 khong
bgihn ngthitns dao ngtheoph ngdccu
t ng Ién lam gim phn ngcacugaybil c ng t
Tuy nhién,Ic ng ttruy n qua day cap< o ramd men
unlntichan thap. Dod, ph ng an nay khéng cé tac
dnglamgimtitdi nthdp cu. Ngoaira, mtnh ¢ im
c aph ngénnaylabién dchchuyndctrccucah
dmlartl n.

M td ng lién kt khac la lién kt ¢ ng nh trong tr ng
h p c u Normandie (Phap). bg lién ktnay ¢ apdng
do dcdclncacu dandaicadmcug chuyn
thanh s dch chuyntheoph ngththg ngca i mgi a
¢ anhp chinh.

Cnc vao | ncachuynv, | ntitrngthitk
(khico gi6 h6c ng t), cachliénktk tc ukhac nhau
s ¢l achnsaocho phu p.
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3.6 Thap ¢ u va méng

Hi n nay, hu htcéac thap as dayvng cacn ctrén
th gii,tr NhntBnlakhuvchayxyra ng t u

c lam kg bé tong. Kt c u thap bé tdng v kh n ng
chu nén tt c6 nhiu uvitvi ng sutnén dc tr c thp
lubnthc dng tr phixyragiértl nhdc ng t ng
th i, n unh thi cdng thap thépdi h0i cd nhngthitb | p
rap | n thi thi céng thap bé tong thul i h nvi co th lam

theotngb c. Xétv tinh kinh t, thdp bé tdng c6 gia thanh

thphn,do 6, ngayc NhtB nhinnay, xuh ng &
d ng thap bé tng cho caaucnhp | n ngay cang ¢ &
d ngr ng réai.
cngcacudayvngph thucvicb trih cap
xién. ivi ¢ ng khang xon theo ph ng thing ng
i v ic uco nhp trong phm vi kh o sét, thap ahg ch A
hd'cch Yng ccdnhiu im uvit
Ngoai ra, vikhu v ¢ xdy d ng cu la khu vc bi n hd'c
c6 achtyuh méongccth ng cKdng.S| ng
c c9 quyt nhhinhdng méng.BEnohyut m thut,
tuy vao kich 2 ¢ a méng, pn chan thdp)s cthitk
h ng vao trong hay ra ngoai. Trong tinh toa8a righi m,
chiing t6i cho$hg phn chan thap h ng vao trong phu Ip
v icaccudayvngkidu 850 m.

Hinh 10Thap ch Y ng ¢ c u Normandie (Phap)

3.7 Thi tk khang gié
Titr ng hh va ng ca gi6 tac dng Ién cac ai day
v ngnhpl nlartl n,do 6, coéngtacthik khang gio" c
bitquantrng. iv inh ngkhuvccoxac xut xyra
ng tthp, kichth ccatr cuyméngcu cquyt
nhbi Incatitrnggidtrongiukingéln.V
vn ng h c khang gi6,cacw saucnchay.
(1) Thitk khang gi6 cho dn va thap
-Dao ngmt*n nhcadmch c6th ki m soat
b$nhg cach&d ng mtc td mh pthép hinhlc gidc dt i
X ng.
-Dao ng*n nhcadmch c6th ki mtra léng thi
nghi m hm gi6 hdc cac ph ng phap tinh toan ly thuy

WNEO IDNVHIN SYTINIIN

Ngoaira, &d ngb ttdao ng TMD d ng co hiuqu cao
iv idao ngcah khithiconglphng.

- iv ithdp bé tbng @ c u day vng réim trong phm
vikh osét,dao ngtoancuv c b nkhéng tr thanh vn

nghifmtrngdo cngvahs ttdnnét ng il n.
Tuy nhién, iv ih thadp khdbngn nh trong giai o n thi
cong, cnti n hanh thinghmhmgié  xac minh kh n ng
xu thindao ng*n nh.

C nc vao cac tinh toan ly thuy t i tr ng gi6 tac dng
Ién thap to ra md-men wn ti chan thap $hg 30%~50%
t*ng md men gay b gié tac dng Ién toan ai. Do 6, vi ¢
thitk hinhdng nftct mbocac"ctrng nghc
dngecnphi  ctinh nbéncnhyut v m quan.

(2) Thitk khang gié cho day cap xién

Dao ngcadaycéplanivn phctpvachaco

nh ngnghiéncu y ,tuynhién, hin nay, nhiu gi i phap
a4 céapdngvaothct vachonhng hiuqu nht
nh?

Ph ng phap dung hgithg lién kt cac day cap nht i
¢ u Normadie (Hinh 11), a Meiko Nishi, v.v... tuy c6 hu
gu cao v tinh khang gi6é, nmg d'p nhi u kh6 khn v
bndng nh kh nng duy tu bo d2 ng nén ngay nay it

c Kd ng.

Hinh 11 Minh h a day dgihg cap cu Normandie

Trong cac phan tich mé hinh, cac day cag chia thanh
nhi u mé- un Nl h n va vic phan tich chg dao ngca
cacdaycap n & cthchin. Cacdao ng rim trong
m't phtng day va dao ng rfim ngoai mt phing day cho
th ys khacnhauvgidtrcatns dao ng iv icung
m td ng dao ng. Nguyén nhan e s sai khac nay la do

nhh ngca vong ca day. Cac day cang dai thisai
khac nay canghdo vbng caday cang h.

Vi ¢ &d ng h gidng lién kt cé thc dng lam gim dao
ngt do caday cap, ng thi, co thc dng lam tt dao
ng lién hp ¢ a day cap — an/thap (parametric excitation).

L ccng trong cac day §ig phi trong qua trinh dao
ng ¢ a cac day cap chinh, cac da$ngi khéng bching

Xu ng, tranhhint ngcaclctacdng tngtlén day

gitng 9 ldm h b pha hoi m0i m t cach nhanh chéng. Tuy

nhién, cac phan tich ly thuyd ng ghi nhnihg, nunh | ¢

¢ ng trong cac day $§iig nay qué In, § lam h cap chinh c6
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cng dao ngnh mth thngnhtch khong
phidao ngriéngcatngdaycap n. cngcah
capvnglndn nt ngtdccah cdpvnglénhdmg
Il nhnvang cli,lamchohdmdao nglnhn. iu
nay ¢ ng phu hp v i cac ghi nhn trong cac quan satt u
Normady (Phap).

Hinh 12B ni't nham day cap a Tatara (NH)

Ph ng phap gia cong 't (t o b mi't nhan? hd'c
Cac  ng xon xoay quanh bm't cap,v.v..) kth pv icac
b ttdao nglprapngoaihn ang cskd ngr ngrai
Ph ng phép nay k h p tinh nng chng gié khi nghc
(ngn's xuthinco chukc acac xoay gio Ha cac dong
chy*n nhtrén b m't day cap) va tinh ng ch ng gi6é c
hc(tng ttdncah daycap).

(3) Thitk khang gi6 cho giaio n thi cong

Hinh 13Minhh av tr 2 xiénvaph ng phap Ip h ng can Bng
V vn thicong, ph ng phap thi cong p hng can
bthgth ng ¢ Kdng, tuy nhién, m chdy n dao
ngritith i i mnay. Trong cac klo sat,vi dailp
h.ng la 270m, bién dao ng tinh toan theo phng thing

ng la 1.8m. On ¢ theo tinh toan nay, vi thap bé tong s

khongchu cmbémenunl nnh vy, do évicl pcac
tr 2 xién tichan thdp cx phi  ctinh n (hinh 14).
Ngoaira, iv idao ngrido gi6, €d ng cap c ng
caoneotrtrunggianvadn lamtng cngcakt
cudnglamtph ngphéphiuqu.Vi csd ngph ng
dnnaon ctinh ncnc vao iukinthct tihin
tr ng.
ivitr
giiphdpti utrong3tr nghpsau a

ng h p cu day vng 700m, vic phan tich
ctinhanh (1)

sh#s&d ng tr t m xién ti chan thap (Hinh 14a) (2%l ng
ngthitr tmxiéntichanthdpvatr2 ti imgia
nhp bén (Hinh 14b) (38 ngtr 2 ti i mgi anhpbén
(Hinh 14c). Kt qu phan tich dong gié rtrong tr ng h p
(1) chothy chuynv ngangInnhttid m(viv nt cgi6
V& 40 mis cao dm) la 870 mm, trong khi gia tnay
ntOh n ivitr nghp(2) (210 mm)va(3) (230 mm).
RG rang g tr 2 nay co6 thc chg lamtng ¢ ng
theo ph ng ngang.

(c) Chi#s&d ngtr 2
Hinh 14 Minh h a cac ph ng phéap thi cong

4.Ktlu n

Cnc vao cac kho sat iv icac cu day vng nhp
700~900m, cackqu vaktlunsaudy cratra

1) Cac kt qu kh o sat cho cac a day vng nhp 700m,
800m, 850m, 900m ¢ nh | ng héa theo sli u tham
khotib ng2.

2)DngktcuAvaB capdngchocaca conhp
gi anl®h n600m khéng tha man yéua  ap dng cho
c unhpl nh n700m.

3)Hiuqu catr tunggian dngktcuC ¢
kh#g nhquaktqu tinh toan.

4) iv icéc cu kin thanh phn (d m ch, day cap,
thap) cacu day vng nhpgi al nhn 700m, c6 m's

| uynh sau:
-D ngdmch théng th ng la dm h p thép hinh Ic
giacdt ix ng.
- stgim cngcadaycapgayh vongcoth
t n10%.

-Vi ¢ &d ng cac day cap ng kinh ni® h n cé th
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lamgimh n10%lctacdnglénthdp aigaybit itr ng
gio.

-Ktcuthapbétongvnhiu u i mv kh nngchu
nén ¢ng nh gia thanh, cé nhii uvi tkhi &d ng.

5 Licui

Cho nthi i mhinti, chccudayvng aphncé
nhpgi anfdh n600 m, mts c u rim trong phm vi 850
~900 mvams c utrong phm vi 1000 ~1100 m. Trong
baivitnay,cactacgi ncp nphmyvithitk 700 ~
850 m, quaé a ra nhng tinh toan tham kb d a trén
nh ng cau Binh “Lamth nao aranhngthitk cu
dayvngh ply?”, “Tinh adng trong thitk c udayvng
nhpgiad i600m cé thép dng cho phm vi kh o sat
hay khong?”, v.v... Tuy nhién, qua baitvhay, ta cé th
nhnthyrdg,cudayvngnhpgialnhn700mlaa
nhp | n, va chco th thi tk theo nhng ki u dang kt c u
nht nh.

Trong bai vit nay, benmhnhngvn  mang tinh cht
¢ bncak thutthitk cudayvng,cactacgi ac
gng aranhng anhgia nhl ng trong phm vi co th
v ihyv ngnécéthtr thanh tailiu tham kho cho cac d
ant ngt trongt ng lai.
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