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TGM TAT:

Trong céu treo day ving thi ddm chi, try thap, cép chi, cép treo
|3 nhitng ket c&u chiu lyc chinh. Thang thudng co hai try thap co
chiéu cao ddi xing nhau. Tuy nhién, trong thuc t€ chiéu cao cia
hai tru thap khang nhat thigt phai ddi xtng ma tdy thudc vao dia
hinh va thiy van na co thé bat dai ximg va thue té |3 da ca nhimg
cong trinh cdu treo day ving vai chiéu cao tru thap khong ddi
xing nhau. Khi digu da xay ra thi su phan bd ngi luc. bién dang,
chuygn vj cia céc ket cdu trong cdu treo day viing ciing thay ddi.
Trong sd thang 9/2027 trén Tap chi Xay dung, cac tac gia da trinh
bay vé sur anh huéng cia tinh bat ddi xing chiéu cao try thap dén
sr phan bd ni lvc trong ddm chi. Trong bai bao nay tac gia tap
trung khéo sat anh hudng cia tinh thang bat ddi xing chiéu cao
tru thap dén sy phan bd ndi luc trong tru thép, cép chi va cap
treo cha céu treo day viing béng cach phan tich ket qua tinh toan
cac md hinh cdu treo day viing dya trén ket qua thing ke kich
thudc, ty 8 nhip, chiu cao try thap cia cac céu treo day ving
thuc t& trén the gigi. Bang céach sir dung phan mém phéan tich ket
cdu cdu rat phd bign @ Viet Nam hign nay |a Midas/civil.

Tir khaa: Cau treo day viing; cdu New San Francisco-Oakland bay;
tru thép cdu treo day viing; cép chi, cap treo.

ABSTRACT:

In a suspension bridge. the main girder, tower, main cable and
suspender cable are the main load-bearing structures. There are
usually two towers with the same height. However, in reality, the
height of the two towers is not necessarily equal, depending on the
Topography and Hydrology it can be asymmetry and the fact that
there have been suspension bridges with asymmetrical tower
heights. When that happens the distribution of internal forces.
deformation, and displacement of the structures in the suspension
bridge also changes. In the September 2022 issue of the Journal of
Construction, the authors presented about the influence of tower
height asymmetry on the distribution of internal forces of the main
girder. In this paper, the author studies the influence of towers height
asymmetry on the distribution of internal forces in the tower, main
cable and suspender cable of a suspension bridge by analyzing the
results of calculation of models of suspension bridges based on
Statistical results of size, span ratio, tower height of the actual
suspension bridge in the world. Using software to analyze bridge
structure very popular in Vietnam is Midas/civil.

Keywords: Suspension bridge; New San Francisco-lakland bay
suspension bridge; tower, main cable; suspender cable.

Hinh 1. M6 hinh tinh todn va cdc mat cat khao st cla cau treo day vong
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1. GIGI THIEU

Két cdu cau treo day vong la mét dang két cdu c6 nhiéu uu
diém trong d6 uu diém 16n nhat la kha nang vuot dugc khiu do rat
I6n ma cac loai két cdu khéac khéng lam dugc ké ca cau day vang.
Cau treo day vong dugc coi la loai cau dep, nhe va chiu luc t6t,
dugc ap dung phd bién trén thé gidi cho céc cau nhip 16n [1].

C6 nhiéu yéu t6 anh hudng dén su phan bé ndi luc trong cau treo
day véng nhu: chiéu dai nhip, cdu tao dam chinh, s6 lugng mat phang
day treo, chiéu cao thap cau, vat liéu... Thyc té khdng phai bat ky & vi
tri ndo ching ta ciing cé thé xay dung dugc mét két cdu déi xtiing nhu
mong dai. Trong d, vi tri tru thap va chiéu dai nhip phu thudc vao cac
diéu kién dia hinh, dia chat, thuy van va yéu cau khé théng thuyén. Do
d6 tinh bat déi xting clia chiéu cao thap cau truc tiép anh hudng dén
chiéu dai nhip va sau dé la anh hudng dén ndi luc, bién dang va
chuyén vi trong két cau [8]. Va thuc té da c6 cong trinh cau treo day
vong bat doi xing da dugc xdy dung la Cau New San Francisco-
Oakland bay xay dung néam 2002 [7].

Nham muc dich lam ré hon dnh huéng cda tinh bat déi xtng
chiéu cao tru thap dén phan bé ndi luc trong cau treo day véng.
Trong nghién ctu truéc ma két qua da dugc cong bo trén Tap chi
Xay dung thang 9/2022 thi ta thay khi két cau nhip bat déi xtiing va
chiéu cao tru thap bat déi xing thi ta da chon dugc ty 1é hgp ly
gilra cac tru thap theo néi luc dam chu [8]. Tuy nhién, d& cé thé lua
chon dugc ty Ié bat déi xiing cla chiéu cao tru thap hgp ly nhat ta
can phai xét dén anh huéng ctia n6 dén noi luc trong tru thap, cap
chu va cép treo. trong bai bao nay cac tac gia sé nghién ctiu van dé
trén. M6 hinh tinh toan dugc thuc hién bang phan mém tinh toan
thiét ké cau kha phé bién & Viét Nam hién nay 1a MIDAS/civil [3].

& Viet Nam hién tai viéc tinh toan thiét ké thuc hién theo Tiéu
chudn TCYN11823-2017. Khi tinh todn thiét ké két cau cau thi t§
hgp néi luc tuy theo tiing dang két cdu cau ma muc d6 quan trong
clia cac Trang thai gidi han cling khac nhau. Tuy nhién, thudng thi
Trang thai gidi han cudng d6 1 (TTGHCD1) va Trang thai gidi han
st dung (TTGHSD) la quan trong va uu tién haon. D& nghién clu
gan hon véi thuc té tinh toan thiét ké, cac tai trong tinh toan co
ban dugc 1ay theo tiéu chudn trén gém cac Tai trong béan than
(TTBT) va hoat tai HL93. Va ndi luc sé dugc so sanh gilta cac truong
hap so d6 két cau do (TTBT) va t6 hgp theo (TTGHCD1) [2], [8].

2. PHUONG PHAP NGHIEN CUU

2.1. Tru thap va nhip chinh cau treo day véng

Cau treo day vong gém cac bo phan chinh sau: Dam chu, tru thap,
cap chq, cap treo, mé neo. Trong do tru thap la mét trong nhimng bd
phan chinh tao nén dic diém néi bat va dac trung cho két ciu cau treo
day vong. Vat liéu thiét ké tru thap thuong la thép hodc bé tdng cét
thép. Tru thap dugc phan loai thanh thap cing, thap mém va thap
chén khdp khi xét dén d6 ciing cda tru thap. Thap mém thudng dung
& cau treo nhiéu nhijp dé cung cdp du dd cing cho ciu. Thap chan
khdp thudng dung & cau treo nhip ngan [5].

Chiéu dai nhip chinh L, chiéu cao tru thap H va ty 1& L/H cla

6 Hega Kusten 1210 180 310 0.148 0.580
7 Mackinac Straits 1158 168 548 0.145 0.306
8 George Washington 1067 183 186 0.171 0.984
9 Ponte 25 de Abril 1013 190 483 0.188 0.394
10 Forth Road 1006 150 408 0.149 0.368
1 Kita Bisan — Seto 990 161 274 0.163 0.588
12 Severn 98 136 305 0.138 0.446
13 Ohnaruto 876 128 330 0.146 0.388
14 Jiangyin 1385 190 336 0.137 0.565
15 Great Belt East 1624 254 535 0.156 0.474
16 Humber 1410 155 280 0.110 0.555
17 Tsing Ma 1377 206 455 0.150 0.453
18 Storda 677 97 - 0.143 -

19 Thuan Phudc 405 98 120 0.242 0.816

Tu thuc té nhimng cay cau da dugc xay dung qua thong ké gitia
ty 1& gilta chiéu cao tru thap H va nhip chinh Lo ta thdy H/Lo=0.110
~ 0.333. Mat khac ta lai c6 H/Li=0.3~1.0. Tu day ta chon
H/Li=0.6~0.8 dé xem xét nghién ctu. (VSi Hi=hi + h: Trong d6
h=40m=const la chiéu cao tir dinh bé dén dam, h; 1a chiéu cao tu
dam dén dinh tru thap. Vay ta chon hi/Li=0.3~0.4).

2.2, Cac truong hop nghién ciu

Cac so d6 Iya chon nghién ctu la cau treo day vong ba nhip cé
cac thong sé ky thuat nhu sau:

Chiéu dai cac nhip giia la khéng thay d6i véi Lo=400m.

Chiéu dai nhip bién bén phai khéng thay déi vai L=125m.

Chiéu dai nhip bién bén trai khong thay déi véi Li=100m.

Chiéu cao phan tru thap tir mat cau dén chan thap la khéng
thay d&i va bdng 40m

Khé cau réng 11m, cho hai lan xe va hai lan bo hanh.

Neo cép chi: dang neo vao dat nén bang khéi neo.

Tru thap: Dang khung ciing dugc bé tri 3 gidng ngang tai dinh
tru thap, gitta dinh tru thap va mat cau, tai vi tri ban mat cau.

Dang lién két clia cap chu tai dinh tru thap: Cap chu dugc
ngam vao dinh cla tru thap va trong tat ca cac trudng hgp nghién
ctu tinh khéng théng thuyén xem nhu khéng thay déi.

DéE xem xét tinh bt d6i xing clia tru thap dén su thay d6i ndi luc ta lan
lugt cho chiéu cao tru thap thay d6i vdi cac trudng hop két cu nhu sau:

Trong bai bao nay nghién ctru phan tich 24 truéng hgp chiéu
cao tru thap thay ddi (trong pham vi: hi/Li=0,24 ~ 0,45; trong dé Li,
hi la chiéu dai nhip bién va chiéu cao tru thap tuong Ung ) dé tir d6
tim ra moi quan hé gitia tinh bdt déi xing cda chiéu cao tru thdp dén
phdn bé néi luc trong tru thdp, cdp chd, cdp treo cdu treo ddy véng.

Chiéu cao tru thap phia nhip bién tréi (v6i: Li=100m) c6 chiéu
cao nho nhét tinh ti cao d6 mat cau 1a hi= 30m chiéu cao I6n nhat
h1=45m. Tuong tu nhu tru thap 1, chiéu cao tru thap 2 bén phia
nhip bién phai c6 chiéu cao nhé nhat tinh ti cao d6 mat cau la ho=
30m dén chiéu cao h,=55m.

Bang 2. Chiéu cao cla tru thdp va ty Ié bdt dbi xiing cua chiéu
cao tru thdp trong cdc trudng hgp nghién ctu

mot s6 cau treo day véng dugc thdng ké trong Bang 1 [5], [6]. Chiéu cao tru thap tinh t mat cau dén dinh | Chiéu cao tinh
Bang 1. Chiéu dai nhip chinh, nhip bién va chiéu cao tru thdp ciia  [yper g | tré(m)va ty Ié bt ddi xing ctia chiéu cao try tl‘ffﬁnh bé dén
mot sé cdu treo ddy véng. thap dinh tru (m)
. Tru Nhip h; hi/30 h, hy/30 | hi/hy H: H,
STT Tén ciu Nhip chinh | o | bien | WL | WL 1] 30 | 100% | 30 | 100% | 100% [ 70 | 70
Lo | 4im) | L (m) 2| 30 | 100% | 35 | 111% | 1% | 70 | 75
1 Massina Straits 3300 382 810 0.116 0.472 1 3 30 100% 40 133% 133% 70 80
2 Akashi Kaikyo 1991 282 960 0.142 0.294 4 30 100% 45 150% 150% 70 85
3 Runyang 1490 207 - 0.139 - 5 30 100% 50 167% 167% 70 90
4 Verrazano Narrows 1298 207 307 | 0.159 0.673 6 30 100% 55 183% 183% 70 95
5 Golden Gate 1280 227 343 0.178 0.663 2 7 35 117% 30 100% 86% 75 70
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8 35 117% 35 117% 100% 75 75
9 35 117% 40 133% 114% 75 80

- K&t qua mé men trong tru thap dugc trinh bay trong cac bang

tir Bang 5 dén Bang 8.

10 | 35 117% 45 150% | 128% 75 85 Bang 5. M6 men tai mdt cat MCTT1-1
11 35 117% 50 167% 143% 75 90 Mémen clia cac truong hop tai trong (tonf.m)
12 35 117% 55 183% 157% 75 95 Nhom TH TIBT TTGHCD1
13 40 133% 30 100% 75% 80 70 M: M/M; M: Mi/M;
14 40 133% 35 117% 88% 80 75 1 -704.3 100% -1598.4 100%
3 15 40 133% 40 133% 100% 80 80 2 -657.0 93.3% -1538.2 96.2%
16 40 133% 45 150% 113% 80 85 1 3 -615.6 87.4% -1491.7 93.3%
17 40 133% 50 167% 125% 80 90 4 -579.1 82.2% -1453.9 90.9%
18 40 133% 55 183% 138% 80 95 5 -548.2 77.8% -1429.6 89.4%
19 45 150% 30 100% 67% 85 70 6 -521.1 74.0% -1411.0 88.3%
20 45 150% 35 117% 78% 85 75 7 -599.5 85.1% -1368.3 85.6%
4 21 45 150% 40 133% 89% 85 80 8 -559.0 79.4% -1317.3 82.4%
22 45 150% 45 150% 100% 85 85 ) 9 -523.4 74.3% -1276.6 79.8%
23 45 150% 50 167% 111% 85 90 10 -492.3 69.9% -1245.5 77.9%
24 45 150% 55 183% 122% 85 95 11 -465.2 66.1% -1221.8 76.4%
2.3. Cac théng sé vat liéu, dac trung hinh hoc va tai trong 12 -44.7 62.7% -1204.6 75.4%
Cac thong s6 vé vat liéu clia cac bo phan két cau va dac trung 13 -514.8 73.1% -1182.4 73.9%
hinh hoc dugc 1dy theo cac bang 3 va bang 4. 14 -480.6 68.2% -1140.4 71.3%
Bang 3. Théng sé vat liéu cta cdc bo phan két cdu 3 15 -450.5 63.9% -1106.8 69.2%
Théng so Ponvi Cap chi Captreo | Damchh | Truthap 16 -424.0 60.2% -1080.3 67.6%
Mo dun dan hdi (E) | kNm? |  2,010° 14100 [ 21008 | 21108 17 4010 56.9% -1060.2 66.3%
Trong lugng don vi kN/m? 82,5 78,5 78,5 78,5 18 -380.8 54.1% -1045.3 65.4%
He s6 Poisson : 03 03 03 03 19 -446.6 63.4% 10328 64.6%
Bang 4. Ddic trung hinh hoc cdc bé phdn két cdu 20 -418.0 59.3% 9987 62.5%
Thong s6 Capchi | Captreo | Damcha | Truthap | Gidngtru 4 21 -392.6 55.7% 7.1 60.7%
Dién tich mit cit 2 3702 52.6% -949.2 59.4%
(m‘Z) j 0,04.178 0,00209 1.0016 0,16906 0,1046 23 -350.7 49.8% 29325 58.3%
A - 0 _ 0,
omen quin . : v | oo | amsm 4 3334 47.3% 919.9 57.5%
thh L () Bang 6. M6 men tai mdit cat MCTT1-2
Momen quén ang ©. arme -
tinh I, (,?14) 0 0 0,1316 0,1450 0,1080 Mé&men ctia cac truong hop tai trong (tonf.m)
Momen qudn Nhém | TH TTBT TTGHCD1
L ([?14) 0 0 32667 | 01143 | 10,0913 ™ MM m v
Tai trong dugc xem xét trong bai bao nay bao gém: Tinh tai L 1441.0 100% 3246.0 100%
ban than két cau (TTBT), hoat tai HL93 bao gém tai trong xe 3 truc, 2 1350.5 93.7% 31289 96.4%
xe 2 tryc, tai trong lan va tai trong ngudi theo TCVN11823-2017. 1 3 1269.2 88.1% 3039.0 93.6%
Tinh theo trang thai gi6i han cudng do 1 (TTGHCD1). 4 119.2 83.0% 2959.1 91.2%
2.4. Mé hinh tinh toan 5 11336 78.7% 2909.2 89.6%
Trong bai bao nay chi xem xét phan tich trong giai doan khai thac 6 1077.8 74.8% 28704 88.4%
nén mé hinh Iua chon dé phan tich tinh todn 14 mé hinh bién dang nh, 7 1219.3 84.6% 2758.6 85.0%
tuc la xem xét vt liéu tuyén tinh. Viéc ap dung mé hinh bién dang nhé 8 11424 79.3% 2660.2 81.9%
nhdam muc dich phan tich tinh bt déi xing ctia chiéu cao tru thap dén ) 9 10734 74.5% 2581.2 79.5%
su phan b6 noi luc va bién dang clia cau treo day véng trong giai doan 10 1012.0 70.2% 2519.3 77.6%
hoan thién. Qua trinh phan tich nay khéng dé cap dén viéc phan tich 11 957.9 66.5% 2472.2 76.2%
doéng Iuc hoc cong trinh, 6n dinh téng thé cta két cdu cling nhu kiém 12 910.0 63.2% 2437.6 75.1%
toan Ung suat trong cac tiét dién. Phan mém Midas/civil rat phd bién va 13 1041.8 72.3% 2369.0 73.0%
thuan lgi cho viéc mé hinh va phan tich két qua tinh toan. 14 971.7 67.8% 2289.2 70.5%
o ; 15 919.9 63.8% 2246 68.5%
3. KET QUA VA THAO LUAN 16 868.2 60.2% 21715 66.9%
Dai véi tru thap Ti (bén trai) xem xét tai cac mat cat: Mat cat chan 17 8227 57.1% 21343 65.7%
tru thap MCTT1-1, M&t ct tai vi tri ban mat cau MCTT1-2. DGi vai tru 18 782.1 543% 2105.1 64.8%
thap T (bén trai) xem xét tai cdc mat cat: Mat cat chan tru thap MCTT2- 19 900.5 62.5% 2056.9 63.4%
1, Métlcét tai vi tri ban mat cdu MCTT2-2. D(’Aii vGi cap chu ta xem xét tai 20 8472 58.8% 1994.6 61.4%
mzf?t cat dinh tru thap Ti (CCNC1) va mat cat dinh tru thap T, (CCNC2). X 799.0 44.4% 1940.7 59.8%
Déi véi cap treo ta xem xét trong Féc di?y treo CTNB1 (cap treo gilia 4 2 755.6 52.4% 1898.8 58.5%
nhip biéﬁ tlié}i), CT[\!C1 ,(cép tr,eovngz'in nhat phip gidra), CTNB2 (cap treo 3 172 49.8% 18672 57.5%
gitra nhip bién phai), cac vi tri mat cat nhu hinh 1. % 6828 47.4% 18447 56.8%
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Bang 7. M6 men tai mdt cdt MCTT2-1

thay d&i vé mé men tai cac mat cat nhin chung la kha giéng nhau.
Cu thé, khi tang chiéu cao clia cac tru thap thi tri s6 md men tai cac
mat cdt khao sat déu gidm va chiéu cao tru thap cang tang thi ty lé
gidm clia mé men cang giam. Gia tri cia mé men tai cdc mat cat
khao sét nhd nhat khi chiéu cao céc tru thap la I6n nhat trong s6
cac trudng hgp khdo sat.

Vay khi xét véi ndi lyc la moment tai cdc mat cat chan tru thap
va vi tri ngay trén ban mat cau, cac trudng hgp tai trong nhu trén
va ty lé két cau nhip bat d6i xiing nhu da chon (Li=100m, Lo=400m,
L> =125m ) ta c6 thé chon ty |é chiéu cao cac tru thap hgp ly nhat
trong s6 cac trudng hgp da chon la h1=40m dén 45m, ho=45 dén
55m; tuang Ung vai ty |& cac tru thap la ho/hi=113% dén 138% va
h1/L1=0,4 dén 0,45 va h2/L>=0,4 dén 0,44. Ty |& nay cling nam trong
gidi han ty |& hgp ly khi ta xét dén yéu t6 la noi luc trong dam cha
[8].

- Luc doc trong cép chi dugc trinh bay trong cac bang 9 dén
bang 12.

Mémen ciia cac trudng hop tai trong (tonf.m)
Nhém TH TTBT TTGH(D1

M: Mi/Mq M Mi/M;

1 746.8 100% 1832.9 100%

2 634.8 85.0% 1583.7 86.4%

1 3 542.5 72.6% 1378.0 75.2%
4 466.7 62.5% 1207.4 65.9%

5 405.4 54.3% 1070.4 58.4%

6 355.1 47.5% 956.1 52.2%

7 691.5 92.6% 1785.8 97.4%

8 588.0 78.7% 1545.3 84.3%

) 9 503.4 67.4% 13483 73.6%
10 4345 58.2% 1187.0 64.7%

N 378.5 50.7% 1054.4 57.5%

12 322.8 43.2% 944.9 51.6%

13 643.1 86.1% 1756.5 95.8%

14 547.0 73.2% 1521.2 83.0%

3 15 469.1 62.8% 1329.9 72.6%
16 405.9 54.4% 1173.7 64.0%

17 354.7 47.5% 1045.4 57.0%

18 3129 41.9% 939.2 51.2%

19 601.4 80.5% 1742.7 95.1%

20 511.4 68.5% 1509.4 82.4%

4 21 439.2 58.8% 1321.2 72.1%
22 380.9 51.0% 1168.1 63.7%

23 3338 44.7% 1042.5 56.9%

24 2953 39.5% 938.3 51.2%

Bang 8. M6 men tai mdit cat MCTT2-2

Momen clia cac trudng hop tai trong (tonf.m)

Nhém TH TTBT TTGHCD1

M: Mi/M M Mi/M;

1 -1535.2 100% -3746.1 100%

2 -1296.5 84.5% -3213.7 85.8%

1 3 -1101.8 71.8% -2797.2 74.7%
4 -943.6 61.5% -2422.5 64.7%

5 -816.6 53.2% -2138.7 57.1%

6 -713.6 46.5% -1904.1 50.8%

7 -1427.9 93.0% -3653.7 97.5%

8 -1206.7 78.6% -3140.5 83.8%

) 9 -1027.7 66.9% 27244 72.7%
10 -883.3 57.5% -2386.7 63.7%

n -766.7 49.9% -2111.6 56.4%

12 -672.4 43.8% -1886.0 50.3%

13 -1331.8 86.8% -3594.8 95.9%

14 -11263 73.4% -3094.1 82.6%

3 15 -961.2 62.6% -2690.5 71.8%
16 -828.5 54.0% -2363.6 63.1%

17 -7121.5 47.0% -2097.1 56.0%

18 -634.9 41.4% -1878.0 50.1%

19 -1247.4 81.3% -3566.1 95.2%

20 -1055.4 68.7% -3071.3 82.0%

4 21 -902.3 58.8% -2675.2 71.4%
22 -779.7 50.8% -2355.1 62.9%

23 -681.0 44.4% -2094.0 55.9%

24 -601.0 39.1% -1838.9 49.1%

So sanh két qua trong cac bang tir BAng 5 dén Bang 8 ta nhan
thdy tai cdc mat cat khac nhau, khi chiéu cao cac tru thap thay déi
va tinh chat bat déi xiing cda chiéu cao tru thap thay déi thi su

Bang 9. Luc doc tai mdt cit MCCNB1T
Luc doc cia cac truong hop tai (tonf)
Nhom TH TIBT TTIGH(D1
N1 Ni/N1 N Ni/N:
1 2282.0 100% 4592.9 100%
2 2169.4 95.1% 4369.0 95.1%
1 3 2066.2 90.5% 4144.8 90.2%
4 1970.6 86.4% 3983.8 86.7%
5 1887.3 82.7% 3823.4 83.2%
6 1811.5 79.4% 3675.3 80.0%
7 2313.7 101.4% 4627.4 100.7%
8 2194.0 96.1% 4393.7 95.7%
) 9 2084.8 91.4% 4184.6 91.1%
10 1986.3 87.0% 3997.2 87.0%
1 1898.0 83.2% 3828.4 83.4%
12 1818.6 79.7% 3675.4 80.0%
13 2309.6 101.2% 4593.4 100%
14 2198.8 95.9% 4363.1 95.0%
3 15 2080.5 91.2% 4156.3 90.5%
16 1982.1 86.8% 3970.1 86.4%
17 1893.1 82.9% 3802.9 82.8%
18 1813.3 79.5% 3650.9 79.5%
19 22841 100.1% 4520.8 98.4%
20 2167.8 95.0% 4300.0 93.6%
4 21 2061.5 90.3% 41011 89.3%
22 1965.6 86.1% 3922.4 85.4%
23 1878.6 82.3% 3759.5 81.8%
24 1800.3 78.9% 3611.8 78.6%
Bang 10. Luc doc tai mdt cat CCNC1
i Luc doc clia cac truang hgp tai (tonf)
Nhém | TH TTBT TTGHCD1
N, Ni/N1 N1 Ni/N:
1 2329.1 100% 4678.3 100%
2 2213.7 95.0% 4451.4 95.1%
1 3 2108.1 90.5% 4248.7 90.8%
4 2012.3 86.4% 4065.4 86.9%
5 1928.1 82.8% 3905.3 83.5%
6 1851.9 79.5% 3758.2 80.3%
7 2327.7 99.9% 4645.7 99.3%
) 8 2208.0 94.8% 4414.2 94.3%
9 2099.1 90.1% 4207.6 89.9%
10 2001.2 85.9% 4023.2 86.0%
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11 1913.7 82.2% 3857.7 82.5% 14 2036.7 91.7% 4052.3 91.4%
12 1835.3 78.8% 3708.2 79.3% 15 2029.0 91.4% 4018.2 90.6%
13 22941 98.5% 4552.5 97.3% 16 2006.6 90.4% 3957.1 89.2%
14 2176.3 93.4% 4328.3 92.5% 17 1975.6 89.0% 3881.6 87.5%
3 15 2069.1 88.8% 41274 88.2% 18 1940.3 87.4% 3799.8 85.7%
16 1973.0 84.7% 3948.1 84.4% 19 1935.2 87.2% 3875.4 87.4%
17 1886.3 80.9% 3785.9 80.9% 20 1945.5 87.6% 38771.9 87.5%
18 1808.8 77.6% 3639.7 77.8% 4 21 1936.8 87.2% 3844.0 86.7%
19 2241.6 96.2% 4426.8 94.6% 22 1916.2 86.3% 3788.2 85.4%
20 2129.2 91.4% 4215.4 90.1% 23 1888.7 85.1% 3720.5 83.9%
4 21 2026.6 87.0% 4025.3 86.0% 24 1857.7 83.7% 3647.8 82.3%
22 1934.4 83.1% 3855.0 82.4% So sanh két qua trong cac bang tirBang 9 dén Bang 12 ta nhan thay.
23 1850.9 79.5% 3700.3 79.1% DaGi vai cap chl nhin chung khi chiéu cao cac tru thap tang lén
24 1776.1 76.3% 3560.6 76.1% thi luc doc trong cap chd giam, ty 1é gidm cla gia tri lyc doc trong
Bang 11. Luc doc tai mdt cdt CCNC2 cap chu nhin chung kha déu nhau tuong Ung vdi ty 1& tang chiéu
, Luc doc ciia cac trudng hgp tai (tonf) cao try thap. ) )
Nhém T TTBT TTGHCD1 Su bién ddi cia luc doc trong cap cht d6i véi su bién déi cla
N, NJN; N, NJN; céc chiéu cao try thép hi va h; cla hai bén két cdu nhip la tréi
1 22918 100% 4574.0 100% ngugc rl1hau.’Do,i VGi phén ’cép c\hﬂfﬂa nhip bién Phl’a ’k?én‘tréli va
7 22971 100.2% 4555 4 99.6% dgfm cap ’chu cha n.h!p chmﬂh tuglufa nhip qua bén tral th| COA,.SE'I
: 3 22708 99.1% 44775 97.9% :len S:)'I Il:jn ho;: kE!A‘thay doi chLe,u cso tr\u thaf hf.va,bleﬂ,dotlt
4 242 971% 13640 95.4% |(1m \I ;cjay dO’I d fu C?O trﬁ't aﬁ, h] C\on. ~dO| Yeil ;eap d hu, .berr;
5 31688 91.6% 1379 92.6% phai va doan cap cht cta nhip chinh tif gita qua bén phai thi
6 2107.9 91.9% 41045 89.7% nguoc lai.
7 2183'1 95'30/ 4359'9 95'30/ Trong tat cd cdc nhém khao sat va cac trudng hgp tai trong
: =2 : =2 xem xét thi ta khéng tim duoc vi tri diém cuc tiéu ma & do6 ndi luc
8 2182.4 95.2% 43334 94.7% <0 chil 13 nhd nhat. M2 han thay khi chié .
5 1566 04 1% 12599 931% trong cap chu la nhé nhat. Ma ta nhan thay khi chiéu cao cac tru
2 : v : ™ thap cang tang thi luc doc trong cdp chd cang nhé. Do do, ta
10 21150 92.3% 4158.9 90.9% khéng thé dua vao cap chi dé chon ty lé bat ddi xting hgp ly cta
1 2064.8 90.1% 4044.3 88.4% tru thap.
12 2010.9 87.7% 3925.5 85.8% - Luc doc trong cac cap treo dugc trinh bay trong cac bang 13
13 2083.9 90.9% 4169.5 91.1% X ha
dén bang 15.
14 2078.6 90'7;%’ 41366 90'4?’ Bang 13. Luc doc trong cdp treo CTNB1
; 15 2053.2 89.6% 4066.2 88.9% ’ Luc doc clia céc trubng hop tai (tonf]
16 2015.2 87.9% 39738 86.8% Nhém | TH TTBT TIGHCD
17 1970.2 85.9% 3870.6 84.6% N, NJN; N, NJN;
18 1922.3 83.805 3763.9 82.32@ 1 497 100% 1094 100%
19 1995.0 87.10A> 4000.0 87.50/0 7 496 99.8% 108.7 99.4%
20 1985.6 86.60A) 3961.2 86.6OA) : 3 495 99.6% 108.2 98.9%
4 21 1960.4 85.50A> 3893.2 85.10/0 4 494 99.4% 1077 98.4%
22 1925.3 84.00@ 3807.9 83.3OA) 5 493 99.2% 1072 98.0%
23 1884.8 82.20A> 37143 81.20/0 6 493 99.2% 106.9 97.7%
i 24 1842..0 1 80.4% 3618.0 79.1% 7 501 100.8% 109.7 100.3%
Bang 12. Lyc doc tgimdt cat CCNB2 _ _ 8 500 100.6% 109, 99.7%
Nhém H Lu( do( Cua cac tl'udng hdp tai (tonf) ) 9 499 100.4% 108.6 99.3%
TTBT TTGHCD1 10 498 100.2% 108.2 98.9%
Ny Ni/N: Ny Ni/N: 11 897 100% 1078 98.5%
! 2219.9 100% 44343 100% 12 496 99.8% 1074 98.2%
2 22500 101.4% 4466.3 100.7% 3 505 101.6% o 100.6%
1 3 2244.5 101.1% 4430.3 99.9% 14 504 101.4% 109.5 100.1%
5 2177.0 98.1% 4258.3 96.0% 16 50.2 101.0% 108.6 99.3%
7 2116.1 95.3% 4226.8 95.3% 18 50.0 100.6% 107.9 98.6%
) 9 2131.5 96.0% 4212.6 95.0% 20 50.7 102.0% 109.9 100.5%
1 2071.6 93.3% 4060.0 91.6% 22 505 101.6% 109.0 99.6%
3 13 2020.9 91.0% 4041.4 91.1% 24 503 101.2% 1083 99.0%
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Bang 14. Luc doc trong cdp treo CTNC1 cang gidam. DGi vGi cap treo gita cla nhip bién bén phai (CTNB2)
X Luc doc ctia cac trudng hgp tai (tonf) thi cang tang chiéu cao tru thap h: thi noi luc lai cang tang, con khi
Nhém ™ TTBT TTGHCD1 cang tang chiéu cao tru thap hy thi noi luc lai cang gidm. Vi véy hai
N: N/N: N, N/N: cap treo nay c6 su bién thién ngugc nhau khi chiéu cao cac tru
1 490 100% 109.0 100% thép va tinh bat déi xting clia cac tru thap thay déi.
2 496 101.2% 147 105.2% - Déi v6i cap treo gilta nhip gilta (CTNC1) tJ’fI su bién thién cla
: 3 515 105.1% 1246 114.3% noi luc Eror.19 capAtregﬂnay o q?ng parab’ol, moi n’horn r)ghler) CUAl’J'
5 5 g 14.1% 1464 1343% Xl:l’ng bang 1<hong. \fl v:';\yA taﬂco Ehe xem YO’I kgt cau ?hgpﬂbaAtv doi
6 579 1182% 1567 183.7% xung nhu da chon tf)l tyAI’e F)at doi xing cda hai tru thap dé ndi luc
7 503 102.6% 1162 106.6% trong cap treo hgp ly nhat la h2/hi1=100%.
8 49.0 100% 108.0 99.1% 4. KET LUAN
2 ? B4 100.8% 133 103.9% Vi két cau nhip bat déi xiing theo ty 1& nhu da chon (Li=100m,
10 50.6 103.3% 121.9 111.8% s s AR oy e 5
n 20 106.1% 2 1204% LijlOOm, L=1 25’m) khi chlfu c’ao tru thap va tlnt\' baf df)'l xung cla
17 534 108.9% 140.4 128.8% chiéu cao tru thap thay doi kéo theo s thay 4oi vé ndi Iuic trong
3 22 T6.9% 69 A% truhthar’), cap clhu, cap treo, su thay doi tai ting mat cat va tung bd
14 498 101.6% 1145 105.0% phan cosukhacnhau. =~ - ) .
s 0 100% T 98.2% M‘Qua viéc tong hop kef qua phan tich Ea cling chon dugjc ty I,e,?
3 chiéu cao tru thap hgp ly ha/hi=113% dén 138% tuong Ung vai
16 49.2 1004% 1.9 102.6% hi/Li=0.4 dén 0.45 va hy/L,=0.4 dén 0.44. Tuy nhién, ty 1& nay
7 50.0 102.0% 119.5 109.6% chung ta lya chon mai chi dua vao yéu t6 1a ndi luc trong tru thap,
18 50.9 103.8% 127.7 117.1% cap chl va cap treo, con su anh hudng cla tinh bat déi xtiing dén
19 548 111.8% 1383 126.9% ndi luc trong dam chi hay anh hudng cua tinh bat déi xing dén
20 511 104.3% 1237 113.5% bién dang chuyén vi ciing can phai dugc xem xét. Do d6, dé c6 thé
4 21 49.5 101.0% 112.8 103.5% Iua chon dugc mdt ty Ié bat déi xiing cia chiéu cao tru thap hop ly,
2 49.0 100% 106.4 97.6% chuing ta can phai xét thém cac yéu té trén. Sau d6, téng hgp tat ca
23 49.2 100.4% 110.7 101.6% cac yéu té véi nhau. Trong pham vi mét bai bao, tac gid chua thé
24 49.6 101.2% 117.6 107.9% trinh bay hét dugc tat cd nhitng ndi dung trén, va can phai tiép tuc
Bang 15. Luc doc trong cdp treo CTNB2 ¢6 cac nghién ctu thém.
) Luc doc ctia cac truong hop tai (tonf)
LD TT8T TTIGHCDT TAI LIEU THAM KHAO
N: Ni/N; N; Ni/N; [1] GS.TS Nguyén Viét Trung, TS Hoang Hoa, Thiét ké cdu treo ddy vong, Nha Xudt ban
1 49.6 100% 109.4 100% xdy dung, Ha NGi, 2005.
7 498 100.4% 1102 100.6% [2] Tiéu ch\uc"ln Qué’cgiaNTC VN1 7823;2077, B Khoa hocva (f)ng nghé, Ha Noi, 2017 .
, 3 50.0 100.8% 109.4 100% ) [3]. TS. Phgng Manh Tién, Huéng dan phdn tich, tinh todn cdu treo ddy ving bang phdn
4 50.2 101.2% 1094 100% mém Midas/civil. o o o
5 S04 101.6% 1095 1001% 1987[4] Chu Qudc Thang, Phuang phdp phan tir hitu han, Nha xuat ban Khoa hoc ky thudt,
0 [/ :
g Zgg 190; 8(3’/f 133; 1909?;(;’ ) [S]MD{).Tié'n {‘)at‘,ﬂludn vdn thac 5}7: Nghiéfl a’(u dnh h\u&ng t)?lé chiefu dai nhip dén su
3 297 002% 1083 99.5% ;zaggg bd ndi luc va bién dang trong cdu treo ddy vong, Trudng Dai hoc Bach khoa TP.HCM,
2 ? 9.9 100.6% 108.9 99.5% [6] Pham Vi Quén, Ludn vdn thac sj: Nghién ctiu dnh hudng chiéu cao tru thdp dén ngi
10 501 101.0% 109.0 99.6% luc a bién dang cdu treo ddy vong dudi tdc dung cla tdi trong gid, Truong Dai hoc Bach khoa
1 50.3 101.4% 109.1 99.7% TP.HCM, 2008.
12 504 101.6% 109.2 99.8% [7] Mawan Nader, Rafael Manzanaraz, Man Chung Tan, Design of the New San
13 494 99.6% 1083 99.0% francisco-Oakland  bay self - anchored suspension Bridge, Conference IABSE
14 49.6 100% 108.4 99.1% Symposium: Towards a Better Built Environment - Innovation, Sustainability, Information
3 15 49.8 100.4% 108.5 99.2% Technology, Melbourne, Australia, 2002
16 50.0 100.8% 108.6 99.3% [8] Ngd Van Tinh, Ngo Van Quan, Anh hudng cda tinh bdt ddi xing chiéu cao tru thdp
17 50.2 101.2% 108.7 99.4% dén suphdn bé ndi luc trong ddm chu cdu treo ddy vang, Tap chi xdy dung, 9/2022.
18 50.4 101.6% 108.8 99.5% [9] Ed. Wai-Fah Chen and Lian Duan. Bridge Engineering Handbook.
19 494 99.6% 107.8 98.5% [10] GS. TS. Léu Tho Trinh, Cdch tinh hé treo theo so' dd bién dang, Nha Xudt ban xdy
20 49.6 100% 107.9 98.6% dung.
4 2] 49.8 100.4% 108.1 98.8% [11] Completed State and Construction Stage Analyses of a suspension Bridge.
22 50.0 100.8% 108.2 98.9%
23 50.2 101.2% 108.4 99.1%
24 50.3 101.4% 108.5 99.2%

- Ta thay vai két cau nhip bat d6i xiing nhu da chon (Li=100m,
Lo=400m va L,=125m) thi ta thay d6i vai cap treo gilta nhip bién
trai (CTNB1) cac chiéu cao tru thap hs va hz cang tang thi néi luc lai
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