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Phan tich bién dang va chuyén vi trong
két cau cau treo day véng bat déi xung

Analysis of deformations and displacements in asymmetric suspension bridge
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Khoa Xay dung, Hoc vién hang khong Viét Nam

TGM TAT

C4u treo day viing nai chung va cu treo day viing bat ddi ximng
nai rieng |3 dang két cdu sieu tinh bac cao cd dd ménh len va
thireng nhay cdm vai cac loai tai trong nhu téi trong gid, dang
dat..... \ii [ dang ket c&u vuot nhip lén nén khi tinh toan thigt ket
thuang duge chon cac dang tigt dién hinh hoc sao cho giam duoc
tai trong ban than, dién tich chan gio va tiét dien hop ly vé kha
ndng chiing xodn. Do da, da ménh cia ket céu sé lan va trong giai
doan khai thac thi chuyén vi thuemg lén. Dang thai dao dang thi
phirc tap. Vi vay khi tinh toan thigt k& cdu treo day viing phai chi
y nhigu dén céc trang théi giai han st dung va trang théi giai han
dac biet. Dé tinh toan theo trang théi giai han st dung ta phai st
dung cac y&u td vé chuyén vi va bign dang. Ca nhiéu yéu td anh
huéng dén bign dang, chuyén vi cia két cdu cAu treo déy ving
nhur: chiu dai két céu nhip, chigu cao try thap, tigt dién cia dam

thang 9/2022 va thang 2/2023 trén Tap chi Xay dung céc tac
gia da trinh bay vé anh hwdng cia tinh bat ddi xing cia chiéu
cao tru thap ddi vai sy phan ba nai lec trong dam chi, tru thap,
céap chi va cap treo. Dang thiri céc tac gid cing dé xuft mat sd
ty & hop Iy vé chiéu cao tru thap va nhip chinh theo cac yéu td
vé ndi lrc (8], [12]. Trong bai bao nay nhom tac gia sé trinh bay
anh hudng cioa tinh bat di xang chiéu cao try thap dén bign
dang va chuyén vi cia mat sd ba phan chinh trong ket cdu cau
treo déy ving bat ddi xing. Thang qua viéc st dung phan mém
phén tich ket cdu cau Midas/civil.

Tir khda: CAu treo day viing; cAu treo dy viing bat di xing; bign dang
va chuyén vi trong céu treo day viing; bign dang cia ddm chi trong
cAu treo day viing; bign dang cia cap chi; bién dang clia cép treo.

ABSTRACT

Suspension bridges in general and asymmetric suspension bridges in
particular are high-level superstatic structures with great strength and
are often sensitive to loads such as wind |oads, earthquakes, etc. Because
it is a large span structure, when calculating the design, geometric cross-
sections are often chosen to reduce self-load, wind protection area and
reasonable cross-section for torsional resistance. Therefore, the strength
of the structure will be large and during the exploitation phase the
displacement is often large. At the same time, oscillation is complicated.
Therefare, when calculating the design of a suspension bridge, much
attention must be paid to the use limit states and special limit states. To
calculate according to the limit state of use, we must use displacement and
deformation factors. There are many factors that affect the deformation
and displacement of the suspension bridge structure such as: span
structure length, tower pier height, cross-section of main beams, tower
piers, etc. In the articles written by the author Published in the September
2022 and February 2023 at Journal of Construction, the authors presented
the influence of the asymmetry of tower pier height on the distribution of
internal forces in main beams and piers. tower, main cable and car cable.
And the authors also proposed some reasonable ratios for the height of the
tower and main span according to internal force factors [8), [12]. In this
article, the authors will present the influence of tower pier height
asymmetry on the deformation and displacement of some main parts in the
asymmetric suspension bridge structure. Through the use of Midas/civil
bridge structural analysis software.

Keywords: Suspension bridge; asymmetrical suspension  bridge;
deformation and displacement in suspension bridge; deformation of main
beam in suspension bridge; deformation of main cable; deformation of
suspension cable.

1.DAT VAN PE

Cau treo day véng cé nhiéu uu diém trong dé kha ning
khai thac tinh nang cla vat liéu trong cac bd phan chiju luc
chinh da gitp cho cau treo day véng vuot dugc khiu d6 I6n
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ma cac loai két cdu khac khéng lam dugc ké ca cau day vang.
Cau treo day véng dugc coi la dang cau dep, nhe, chiu luc
t6t va phé bién trén thé gidi cho cac cau nhip 16n [1], [8],
[12].



www.tapchixaydung.vn

Hinh 1. M6 hinh tinh todn cdu treo day vong bién dang nhd [8].

C6 nhiéu yéu t6 anh hudng dén bién dang va chuyén vi trong
cau treo day véng nhu: chiéu dai nhip, cdu tao dam chinh, sé lugng
mat phang day treo, chiéu cao thap cau, vat liéu... Thuc té thi cdu
treo day vong thudng co két cau ddi xing vé chiéu cao tru thap va
két cdu nhip. Tuy nhién, khong phai bat ky & vi tri nao ching ta
cling c6 thé xay dung dugc mot két cau ddi xdiing nhu mong doi. Vi
vi tri tru thap va chiéu dai nhip phu thudc vao cac diéu kién dia
hinh, dia chat, thuy vin va yéu cau khé théng thuyén. Do d6 tinh
bat déi xtiing cda chiéu cao thap cau tryc ti€p anh hudng dén chiéu
dai nhip va sau d6 la anh hudng dén ndi luc, bién dang va chuyén
vi trong két cau [8], [12]. Trong d6 c6 cong trinh cau treo day véng
bat d6i xting da dugc xay dung la Cau New San Francisco-Oakland
bay xay dung nam 2002 [7].

Dé hiéu r6 vé anh hudng cta su bat déi xiing trong ciu tao vé
chiéu cao tru thap déi véi sy phan bé ndi luc trong cac bo phan
chinh ctia két cau cau treo day vong nhu dam chq, tru thap, cap cha,
cap treo. Thi trong cac cdng bé bao cao trén Tap chi Xay dung s6
thang 9/2022 va thang 2/2023 céc tac gia da dua vao su phan bé noi
luc va da chon dugc ty lé bat déi xing hgp ly gilia cac tru thap [8],
[12]. Tuy nhién, nhu da dé cap & phan tom tat khi xét dén két cau cau
treo day vong la chuing ta can phai quan tam dén yéu t6 bién dang
va chuyén vi. Do do, trong bai bdo nay cac tac gid sé nghién clu vé
van dé trén trong két cau cau treo day véng bat déi xiing. M6 hinh
phan tich két cau sé dugc thuc hién bang phan mém Midas/civil [3].

Vé tai trong, tiéu chuan tinh toan va cac t6 hgp tai trong sé
dugc xac dinh theo tiéu chuan thiét k& cau TCVN11823-2017 (dugc
diéu chinh tir 22TCN272-05) [2], [8], [12].

2. PHUONG PHAP NGHIEN CUU

2.1. Théng sé vé tru thap va nhip chinh cau treo day véng

Cau treo day véng gom cac bo phan chinh sau: Dam chu, tru
thap, cap chd, cap treo, mé neo. Trong d6 tru thap la mét trong
nhiing bd phan chinh tao nén dac diém ndi bat va dac trung cho
két cdu cau treo day vong. Vat liéu thiét ké tru thap thudng la thép
hodc bé tong cét thép. Tru thap dugc phan loai thanh thap cing,
thap mém va thap chan khdp khi xét dén dé cing cda tru thap.
Thép mém thudng dung & cau treo nhiéu nhip dé cung cap da do
cuiing cho cau. Thap chan khép thusng dung & cau treo nhip ngan
[5], [6], [8], [12].

Chiéu dai nhip chinh L, chiéu cao tru thap H va ty 1é L/H cua
mot s6 cau treo day véng dugc théng ké sau d6 lya chon cac so do
dé nghién cuu [5], [6].

Qua théng ké gila ty | giita chiéu cao tru thap H va nhip chinh
Lo ta thdy H/Lo=0.110 ~ 0.333. Mat khac ta lai c6 H/L1=0.3~1.0. Tir day
ta chon H/Li=0.6~0.8 dé xem xét nghién ctu. (V&i Hi=h; + h: Trong
dé h=40m=const la chiéu cao ti dinh bé dén dam, h; la chiéu cao tir
dam dén dinh tru thap. Vay ta chon hi/Li=0.3~0.4) [8], [12].

2.2. Lua chon cac so d6 két cau phan tich

Tuong ty nhu cac cong bé trudc day, cac tac gia van lua chon cac
s0 d6 két cdu nhu da chon dé phan tich vé anh hudng clia tinh bat déi
xung dén ndi luc. Cac so d6 két cau c6 cac thong sé ky thuat nhu sau:

Chiéu dai cac nhip gita la khong thay déi vai Lo=400m.

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

Chiéu dai nhip bién bén trai khéng thay d6i véi Li=100m.

Chiéu cao phan tru thap ti mat cau dén chan thap la khong
thay d6i va bang 40m

Khé cau rong 11m, cho hai lan xe va hai lan bé hanh.

Neo cap chu: dang neo vao dat nén bang khéi neo.

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

Dang lién két cla cap chu tai dinh tru thap: Cap chu dugc
ngam vao dinh cla try thap va trong tat ca cac Trudng hop nghién
ctu tinh khéng théong thuyén xem nhu khéng thay déi.

Dé& xem xét tinh bat déi xing cla tru thap dén su thay ddi noi
luc ta 1an lugt cho chiéu cao tru thap thay déi véi cac trudng hop
két cau nhu sau:

Trong bai bao nay nghién ctu phan tich 24 trudng hgp chiéu
cao tru thap thay déi (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 dé
tim ra m&i quan hé gitia tinh bdt déi ximg cta chiéu cao tru thdp dén
bién dang va chuyén vi trong cdu treo ddy véng.

Chiéu cao tru thap phia nhip bién trai (v&i: Li=100m) c6 chiéu
cao nho nhat tinh ti cao d6 mat cau la hi= 30m chiéu cao I6n nhat
hs=45m. Chiéu cao tru thap 2 bén phia nhip bién phai c6 chiéu cao
nho nhat tinh ti cao dd mat cau la h,= 30m dén chiéu cao ho=55m.
Cac ty lé chiéu cao tru thap dugc tham khéo theo [8], [12].

2.3. Cac théng sé vat liéu, dac trung hinh hoc va tai trong

DE dbng nhat va c6 thé dua ra cai nhin chinh xéc, cac tac gia
van lay cac thong s6 vé vat liéu, dac trung hinh hoc va tai trong
nhu da cong bé trusc day [8], [12].

Tai trong dugc xem xét trong bai bao nay bao gom: Tinh tai
ban than két cau (TTBT), hoat tai HL93 bao gém tai trong xe 3 truc,
xe 2 truc, tai trong lan va tai trong ngudi theo TCVN11823-2017. Va
dugc t8 hop theo trang thai gidi han cudng @6 1 (TTGHCD1) va
trang thai gidi han st dung (TTGHSD) [2].

2.4. M6 hinh tinh toan

C4c tac gid st dung phan mém phan tich két cdu Midas/civil dé
phan tich va tinh toan. Trong bai bdo nay chi xem xét phan tich
trong giai doan khai thac nén mé hinh lua chon dé phan tich tinh
toan la mé hinh bién dang nhé. Qua trinh phan tich nay khong dé
cap dén viéc phan tich déng luc hoc céng trinh, n dinh téng thé
clia két cdu cing nhu kiém toan (ing sut trong cac tiét dién [8], [12].

3. KET QUA VA THAO LUAN

DaGi v6i dam chl ta xem xét chuyén vi tai cdc mat cat: gitra
nhip chinh (MDC.NC1-2), giita nhip bién trdi (MDC.NB1), gilfa
nhip bién phai (MDC.NB2). D&i v&i try thap ta xem xét chuyén vi
tai cdc mat cat: dinh tru thap bén trai (BTT1) va dinh tru thap bén
phai (BTT2). DSi véi bién dang dai clia cap treo ta xem xét tai cac
vi tri: gira nhip bién trdi (CTNB1), gilra nhip gi(ra (CTNC1-2), gilta
nhip bién phai (CTNB2). Cac vi tri mat cat nhu hinh 2.
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Két qua chuyén vi tai cac vi tri khao sat trén dam chl dugc trinh
bay trong cac bang turbang 1 dén 3.
Bang 1. Chuyén vi tai mdit cdt gidia nhip bién trdi MDC.NB1

Hinh 2. Vi tri cdc mét cdt va doi tugng khdo st cla cau treo day vong [12]

2 9.189 92.3% 6451 92.0%

3 8.524 85.6% 5.959 85.0%

4 7.947 79.8% 5.531 78.9%

5 7.480 75.1% 5.178 73.8%

6 7.080 71.1% 4.875 69.5%

7 9.153 91.9% 6.427 91.6%

8 8.534 85.7% 5.969 85.1%

) 9 7.994 80.3% 5.565 79.4%
10 7.530 75.6% 5.215 74.4%

11 7.134 71.6% 4914 70.1%

12 6.800 68.3% 4.658 66.4%

13 8.466 85.0% 5.921 84.4%

14 7.970 80.0% 5.550 79.2%

3 15 7.533 75.6% 5.219 74.4%
16 7.154 71.8% 4.929 70.3%

17 6.828 68.6% 4.679 66.7%

18 6.551 65.8% 4.463 63.6%

19 7.889 79.2% 5.493 78.3%

20 7.492 75.2% 5.191 74.0%

4 21 7.139 71.7% 4.920 70.2%
22 6.830 68.6% 4.680 66.7%

23 6.562 65.9% 4471 63.8%

24 6.332 63.6% 4.291 61.2%

Chuyén vi ctia cac trudng hop tai trong (cm)
Nhém | TH TTGHCP1 TTGHSD

A Ai/Aq A Ai/Aq

1 1.405 100% 0.888 100%
2 1.455 103.6% 0.914 102.9%
: 3 1.504 107.0% 0.940 105.8%
4 1.546 110.0% 0.962 108.3%
5 1.593 113.4% 0.987 111.1%
6 1.631 116.1% 1.006 113.3%

7 1.403 99.8% 0.875 98.5%
8 1.452 103.3% 0.901 101.5%
) 9 1.500 106.8% 0.927 104.4%
10 1.546 110.0% 0.952 107.2%
11 1.589 113.1% 0.975 109.8%
12 1.629 115.9% 0.996 112.2%
13 1.407 100.1% 0.869 97.8%
14 1.454 103.5% 0.895 100.8%
15 1.501 106.8% 0.921 103.7%
3 16 1.547 110.1% 0.945 106.4%
17 1.590 113.2% 0.969 109.1%
18 1.629 115.9% 0.990 111.5%
19 1.415 100.7% 0.868 97.7%
20 1.460 103.9% 0.893 100.6%
4 21 1.506 107.2% 0.918 103.4%
22 1.550 110.3% 0.942 106.1%
23 1.592 113.3% 0.965 108.7%
24 1.632 116.2% 0.987 111.1%
Bang 2. Chuyén vi tai mdit ct giita nhip giita MDC.NC1-2
Chuyén vi clia cac trudng hop tai trong (cm)
Nhém TH TTGHCD1 TTGHSD
A Ai/Ay A Ai/Ay
1 1 9.958 100% 7.012 100%
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Bang 3. Chuyén vi tai mdit cdt gidia nhip bién phdi MDC.NB2 tru thap 1a ha/h1=113% dén 138% va hi/Li=0,4 dén 0,45 va
Chuyén vi cia cac trudng hop tai trong (cm) E;{Lz=0336(1 deén 0,44. IT}’/ le .nléy cling r:jim trﬁrjg giéihf)an tylé hop ly
Nhém | TH TTGHCD1 TTGHSD ta xét dén yeu t6 la noi luc trong dam chd, tru thép [8], [12].
Két qud chuyén vi tai cac dinh tru thap dugc trinh bay trong
A Ai/A1 A Ai/A1 cac béng 4vas.
1 2.243 100% 1.422 100% Bang 4. Chuyén vj cia dinh thdp bén trdi TT1
2 2.244 100.0% 1.402 98.6% Chuyén vi ctia cac trudng hop tai trong (cm)
: 3 2.258 100.7% 1.395 98.1% Nhoém TH TTGHCD1 TTGHSD
4 2.273 101.3% 1.392 97.9% A Ai/A, A Ai/A,
5 2.307 102.8% 1.403 98.7% 1 0.650 100% 0.454 100%
6 2.337 104.2% 1.413 99.4% 2 0.627 96.5% 0.436 96.0%
7 2.323 103.5% 1.464 102.9% 1 3 0.608 93.5% 0.421 92.7%
8 2.324 103.6% 1.445 101.6% 4 0.593 91.2% 0.408 89.8%
: 9 2.337 104.2% 1.438 101.1% 5 0.583 89.7% 0.399 87.9%
10 2.357 105.1% 1.438 101.1% 6 0.575 88.5% 0.391 86.1%
11 2.382 106.2% 1.444 101.5% 7 0.692 106.5% 0.483 106.4%
12 2.409 107.4% 1.453 102.2% 8 0.668 102.8% 0.464 102.2%
13 2.399 106.9% 1.505 105.8% 5 9 0.649 99.8% 0.449 98.9%
14 2.401 107.0% 1.487 104.6% 10 0.633 97.4% 0.435 95.8%
3 15 2414 107.6% 1.480 104.1% 11 0.621 95.5% 0.425 93.6%
16 2434 108.5% 1.480 104.1% 12 0.613 94.3% 0.416 91.6%
17 2.457 109.5% 1.485 104.4% 13 0.728 112.0% 0.508 111.9%
18 2.482 110.6% 1.494 105.1% 14 0.704 108.3% 0.489 107.7%
19 2.470 110.1% 1.542 108.4% 3 15 0.684 105.2% 0.473 104.2%
20 2475 110.3% 1.526 107.3% 16 0.669 102.9% 0.459 101.1%
4 21 2.488 110.9% 1.520 106.9% 17 0.657 101.1% 0.449 98.9%
22 2.507 111.8% 1.520 106.9% 18 0.648 99.7% 0.440 96.9%
23 2.529 112.7% 1.525 107.2% 19 0.759 116.8% 0.529 116.5%
24 2.553 113.8% 1.533 107.8% 20 0.736 113.2% 0.511 112.5%
So sanh két qua trong cac bi€u do tu hinh 3, hinh 4 va tir bang 21 0.718 110.5% 0.495 109.0%
e 2 A e . z > < s . N 4
1 ’den bang 3ta nhaQ thay,tal caima} caE,.kh?c nha]u, kh.lA‘chleu cao 2 0.703 108.1% 0.482 106.2%
cac tru thap thay doi va tinh chat bat déi xing cua chiéu cao tru ) N
thap thay d&i thi su thay d6i vé chuyén vi tai cac mat cat la khac 23 0.691 106.3% 0472 103.9%
nhau. Cu thé, khi tdng chiéu cao cla cac tru thap h; thi chuyén vi 24 0.682 104.9% 0.463 102.0%
tai cdc mat MCD.NB1 ¢6 su gidm nhe (khéng qua 2% trong moi Bang 5. Chuyén vi ctia dinh thdp bén phdi DTT2
nhoﬁm nhu,bang 6) nhung chuyexr? Vi 'fal mat cé7t MDC.NB2 tang Chuyén vi ctia cac trudng hop tai trong (cm)
nhiéu (khodng hon 10% trong méi nhém nhu bang 7). Trong khi )
d6 néu ting chiéu cao tru thap h, thi chuyén vi tai méat cét Nhém | TH TTGHCD1 TTGHSD
MDC.NB1 tang nhiéu (khoang han 15% trong m6i nhém nhu bang A Ai/A A Ai/A
1), nhung chuuyé’n’vi tai mét’cét MCD;ITIBZ”cé fU tz?mg’r_\he (Ifhoé.rjg 1 0.754 100% 0519 100%
3% trong méi nhém nhu bang 3). DBoi véi mat cat gitra nhip gia ) 5
MDC.NC1-2, nhin chung khi tang chiéu cao tru thap h: va hz thi 2 0.811 107.5% 0.557 107.3%
chuyén vi gidm nhiéu (hon 20% trong méi nhém theo nhu bang 2). 3 0.858 113.8% 0.588 113.3%
Do dg’), n.h‘ln. Chl:mg.[(hi t\hay d§i chiéu cao tru théf hi va h; .tkh‘l 1 4 0.898 119.1% 0613 118.1%
chuyén vi tai nhip gifta va 2 nhip bién cé su bién d6i ngugc chiéu ) S
nhau, vi vy ta chua thé chon dugc ty 1é bat déi xtiing hgp ly nhat E) 0.937 124.3% 0.638 122.9%
cla chiéu cao tru thap theo yéu t6 chuyén vi ctia dam chd. Nhung 6 0.973 129.0% 0.661 127.4%
khi thay dO| djié'llj cao Féc trg.thé.p» va tinh Pz“a'tAd(“)'i}L'mg thl chuyén 7 0.736 97.6% 0.503 96.9%
vi nhip gilfa sé c6 su bién doi nhiéu hon, vi vay néu phai lua chon
thi ta nén chon tham s chuyén vi cla nhip gita dé chon ty Ié bat 8 0.793 105.2% 0.541 104.2%
daéi xing hop ly. 5 9 0.842 111.7% 0.572 110.2%
) Cliluth’e, cac truo:ng hop tdi trong nhu trén va ty & két cadu lnhge 10 0.885 117.4% 0.600 115.6%
bat doi xtiing nhu da chon (Li=100m, Lo=400m, L, =125m ) ta c6 thé
chon ty lé chiéu cao cac tru thap hop ly trong s6 cac truong hop da 1 0.926 122.8% 0.626 120.6%
chon 1a h1=40m dén 45m, h,=45 dén 55m; tuang Ung vai ty 1é cac 12 0.965 128.0% 0.650 125.2%
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13 0.724 96.0% 0.491 94.6% Bang 7. Bién dang dai ctia ca'p treo giLTa nhlp giffa CTNCI1-2
14 | 0781 | 1036% | 0528 | 101.7% Bién dang tuong ting cac trudng hop ti (m)
; 15 | 0832 | 1103% | 0561 | 108.1% RHCHUN IR IGHEE] IIGLSD
16 | 0877 | 1163% | 0590 | 113.7% A Ai/A A Ai/A
17 | 0920 | 1220% | 0617 | 1189% 1 | 000742 | 100% | 000519 | 100%
18 | 0961 1275% | 0643 123.9% 2 | 000741 | 99.9% | 0.00521 | 100.3%
19 | 0718 95.2% | 0483 90.1% : 3 | 000749 | 1009% | 0.00528 | 101.7%
20 | 0776 | 1029% | 0520 101.2% 4 | 000760 | 102.4% | 0.00539 | 103.8%
\ 21 0827 | 1097% | 0553 106.5% 5 | 000767 | 103.4% | 0.00548 | 105.6%
2 | 0875 | 1160% | 0583 112.3% 6 | 000774 | 1043% | 0.00555 | 106.9%
23 0919 | 121.9% | 0611 17.7% 7 | 000751 | 101.2% | 0.00527 | 101.5%
2 | 0962 | 1276% | 0639 | 123.1% 8 | 000734 | 98.9% | 0.00515 | 99.2%
TUu két qud trong cac bang 4 va 5, Ta nhan thay chuyén vi cda 9 0.00731 98.5% 0.00514 99.0%
hai dif\h tru thap trong cac trud’ng hgp nghién ctu véi céc t‘rudng 2 10 0.00735 99.1% 0.00518 99.8%
hgp tdi trong da chon cé sy bién thién ngugc nhau khi chiéu cao . S
cac tru thap h; va h; bién thién. Chua c6 co s& rd rang dé xac dinh n 0.00740 99.7% 0.00524 100.9%
ty 1& bat déi xiing giia chiéu cao cac tru thap theo yéu té chuyén vi 12 0.00743 100.1% | 0.00529 101.9%
tai dinh tru thap. 13 | 000764 | 102.9% | 0.00539 | 103.8%
Két qua bién dang cla cac cap treo dugc trinh bay trong cac . .
bang 6 dén 7. 14 0.00738 99.5% 0.00519 100%
Bang 6. Bién dang dai cua cdp treo giia nhjp trdi CTNB1 3 15 0.00727 98.0% 0.00511 98.5%
Bién dang tuong (ing cac trudng hop tai (m) 16 0.00723 97.4% 0.00509 98.1%
Nhém TH TTGHCD1 TTGHSD 17 0.00724 97.6% 0.00511 98.5%
A Ai/Ay A Ai/Ay 18 0.00725 97.7% 0.00514 99.0%
1 0.0496 100% 0.0350 100% 19 0.00777 104.7% 0.00551 106.2%
2 0.0484 97.6% 0.0342 97.7% 20 0.00744 100.3% 0.00525 101.2%
: 3 0.0472 95.2% 0.0335 95.7% 4 21 0.00728 98.1% 0.00512 98.7%
4 0.0462 93.1% 0.0328 93.7% 22 0.00719 96.9% 0.00508 97.9%
5 0.0451 90.9% 0.0321 91.7% 23 0.00717 96.6% 0.00506 97.5%
6 0.0440 88.7% 0.0314 89.7% 24 0.00715 96.4% 0.00505 97.3%
7 0.0582 | 117.3% | 0.0412 117.7% 00078
8 0.0569 114.7% 0.0403 115.1% 0007
, 9 | 00557 | 1123% | 00395 | 112.8% = o1
= —8—Nhom 2
10 0.0549 110.7% | 0.0388 110.8% 20 0.0074 \ o
= Nhom 3
1 0.0534 107.7% 0.0380 108.6% =
Z - ——Nhom 4
12 0.0523 1054% | 0.0373 106.6% & 0.0072
13 0.0667 134.5% 0.0473 135.1%
0.007
14 0.0654 131.8% 0.0464 132.6% 30 35 40 45 50 55 Tru thap h2 (m)
3 15 0.0641 129.2% 0.0460 131.4% Hinh 5. Bién dang ctia cap treo CTNC1-2 theo TTGH(D1
16 0.0629 126.8% 0.0448 128.0% 0.005¢
BUUsli)
17 0.0616 124.2% 0.0440 125.7% -
o N _ LAV
18 0.0605 121 .90/0 0.0433 123.70A) 2 0.0054 Nhém 1
19 0.0752 151.6% 0.0534 152.6% %. 00053 Nhém 2
20 0.0738 148.8% 0.0525 150.0% = Nhom 3
Z 0.0052 )
. 21 | 00725 | 1462% | 0.0517 | 147.7% & e Nhom 4
22 | 00712 | 1435% | 00508 | 145.1% g0t :
23 | 00699 | 140.9% | 00500 | 142.8% 0-00=
30 35 40 45 50 55 Tru thap h2 ()
24 0.0688 | 138.7% | 0.0492 140.6% Hinh 6. Bién dang clia cap treo CTNC1-2 theo TTGHSD
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Bang 8. Bién dang dai cta cdp treo gitia nhip bién phai CTNB2
Bién dang tuong (ing cac trudng hgp tai (m)
Nhom TH TTGHCD1 TTGHSD

A Ai/A, A Ai/A,

1 0.0463 100% 0.0326 100%
2 0.0545 117.8% 0.0384 117.8%
: 3 0.0627 135.4% 0.0443 135.9%
4 0.0709 153.1% 0.0501 153.7%
5 0.0791 170.8% 0.0559 171.5%
6 0.0872 188.3% 0.0618 189.6%

7 0.0449 97.0% 0.0316 96.9%
8 0.0531 114.7% 0.0375 115.0%
) 9 0.0613 132.4% 0.0433 132.8%
10 0.0695 150.1% 0.0491 150.6%
1 0.0776 167.6% 0.0549 168.4%
12 0.0857 189.0% 0.0607 186.2%

13 0.0436 94.2% 0.0307 94.2%
14 0.0518 111.9% 0.0366 112.3%
3 15 0.0599 129.4% 0.0424 130.1%
16 0.0680 146.9% 0.0482 147.8%
17 0.0761 164.4% 0.0540 165.6%
18 0.0842 181.8% 0.0598 183.4%

19 0.0423 91.4% 0.0300 92.0%
20 0.0505 109.1% 0.0357 109.5%
4 21 0.0585 126.3% 0.0415 127.3%
22 0.0666 143.8% 0.0472 144.8%
23 0.0747 161.3% 0.0530 162.6%
24 0.0827 178.6% 0.0588 180.4%

So sanh két qua trong cac biéu doé ti hinh 5 dén hinh 6 va tu
bang 6 dén bang 8 ta nhan thdy tai cap treo khac nhau, khi chiéu
cao cac tru thap thay déi va tinh chat bat déi xing cta chiéu cao
tru thap thay déi thi su thay ddi vé bién dang cla céc ddi tugng
nay cling khac nhau. Cu thé, khi tang chiéu cao clia cac tru thap h;
thi bién dang cuia cac cép treo gitta nhip bién trai va gitta nhip bién
phai déu tang; trong khi d6 bién dang clia cap treo gilta nhip gitia
lai gidm. Ngugc lai, néu tang chiéu cao tru thap h: thi bién dang
clia cap treo gilta nhip bién bén phai va gilta nhip bién bén trai
déu giam; Trong khi dé bién dang cla cép treo gilia nhip gitia lai
gidm. Do d6, nhin chung khi thay d6i chiéu cao tru thap h; va h; thi
bién dang cua cap treo hai nhip bién c6 su bién thién nguoc nhau,
vi vay chua thé chon dugc ty & bat di xtiing hop Iy nhat clia chiéu
cao try thap theo yéu t6 bién dang cta cap treo nhip bién. Ta cé
thé dua vao yéu té bién dang clia cap treo nhip gilia d€ chon ty 1&
bat d6i xting hap ly.

Cu thé, cac trudng hgp tai trong nhu trén va ty & két cau nhip
bat d8i xtiing nhu da chon (Li=100m, Loe=400m, L. =125m ) ta c6 thé
chon ty Ié chiéu cao cac tru thap hop ly trong s6 cac trudng hop da
chon la h1=40m dén 45m, h,=45 dén 55m; tuang Uing vdi ty |é cac
tru thap la ho/hi=113% dén 138% va hi/Li=0,4 dén 0,45 va
h2/L>=0,36 dén 0,44. Ty 1& nay cling nam trong gidi han ty & hgp ly
khi ta xét dén yéu t6 1a ndi luc trong dam chu, tru thap va chuyén
vi clla ddm ch( vira néu & trén [8], [12].

4. KET LUAN

Vi két cau nhip bat déi xiing theo ty I& nhu da chon (Li=100m,
Lo=400m, L,=125m) khi chiéu cao tru thap va tinh bat déi xing cta
chiéu cao tru thap thay d&i dan dén su thay ddi vé bién dang va
chuyén vi clia tiing bo phan két cau va tiing vi tri trén két cau.

Qua phan tich va téng hgp két qua ta chon dugc ty 1& chiéu cao
tru thap hop ly ho/h1=113% dén 138% tuong Uing véi hi/L1=0.4 dén
0.45 va h,/L,=0.36 dén 0.44. Day la ty |& bat d6i xiing hgp ly tuong
ung véi cac yéu té vé bién dang va chuyén vi clia cac déi tugng va
vi tri da néu. Néu ta déi chiéu thém vai cac két qua da cong bo
trudc dé thi né hoan toan phu hgp khi ta phan tich vé anh huéng
cla tinh bat d6i xting trong cau treo day véng dén néi luc trong
cac cdu kién chinh cta cau treo day véng.
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