ANH HUONG CUA MOT SO DANG KET CAU GIA TANG DO CUNG
PEN CAC DAC TRUNG DONG LUC HOC CUA DAP BE TONG TRU CHONG

Nguyén Ngoc Thing"

Tom tat: Két cau ddp hodc tuwong chdn c6 tru chong 1a dang két cau cé dé manh 1om theo phwong ngang
(phwong tuyén ddp), do d6 kha nang ciia ching chiu tdi trong, ddc biét 14 tdi trong déng dat theo phiong
nay kém hon so voi khi chiu tai trong theo cdc phwong khdc. Chinh i Vdy, viéc gia tang do cimg cua dap tru
chong theo phwong tuyén dap giGp cdi thién ding ké kha nang khdng chan cia ching. Néi dung ciia bai bao
nay di sdu vdao phan tich anh huéng ciia mét sé két cau gia tang do cieng dén ddc trung dong luec hoc (chu ky

dao déng riéng) cia ddp bé tong tru chong.

Tir khéa: Ddp tru chong, dj cirng, dpng dit, khing chin, dao dpng riéng

1. Khai niém vé cac két ciu gia ting dd cirng
cda dap tru chong [1,3].

Su can thiét cua viée b tri cac két cau gla tang
d6 cing phu thudc vao cac diéu kién thuc té cua
cong trinh (chidu cao cua ddp, chidu day cua tru
chéng, hoat dong dia chan cua ving xay dung cong
trinh....). Tai cac khu vuc c6 nguy co dong dat, xuit
phat tir su lam viéc cua cong trinh chju tai trong
dong dat theo phuong ngang (doc theo tuyén dép) co
thé bd tri cac try chong kép, cac tuong gia tang do
ctng, thanh gidng thing (khi khiu d6 khéng qua 16n
va tru chéng mong) hoic cac vach cing trong trudng
hop tru chéng réng. Piéu kién 6n dinh cua tru chéng
chéng udn doc thuong d& dang dugc théa man trong
moi truong hop voi dang két ciu gia ting bat ky
(dam, suon, vach). Con didu kién 6n dinh cua cac tru
chéng tuong dbi day (thuong ap dung trong cac dap
tru chdng hién nay) luén luén duoc théa méan ké ca
khi khong c6 két cau gia ting do cimg (dic biét doi
v6i nhitng dap co6 chidu cao dudi 70m). Cac sudn va
véach cimg thuong bd tri theo phuong thing ding
hodc song song véi mai ha cua tru chéng. Céac thanh
giang thing (dim gidng) thuong bd tri thanh cac

hang song song v&i mai ha cua tru chéng. Lién két
gitta dAm gidng va tru chng thuong 12 lién két ngam
hogc lién két khop. Néu mai thuong luu duge chia
thanh ting khoang, nén bé tri lién két khop gitra
dim gidng va tru chng. Déi khi trén cac dam gidng
ngudi ta bd tri cac lién két khép & giita nhip (dap
Beny Badel, Algeria). C4c thanh gidng c6 thé thing
(dém gidng) hodc cong (vOm giing). Trén dép tru
chéng Faux-la- Montagne cao 16m tai Phap, nguoi ta
d4 4p dung ca dim giang va vom glang (hinh 1)
Trén dap ndy, cac dim giang va vom gidng dugc bd
tri trong cac khoang thanh hai hang theo phuong
nam ngang. Trong mot khoang, nguoi ta bo tri hodc
toan b dim giang hogc toan bo vom glang Cac
khoang duoc sip xép sao cho khoang c6 dam giing
nam giita 2 khoang c6 vOm gidng va nguoc lai.

NOi dung bai bao trinh bay két qua nghién ctru anh
hu(mg cla cac loal két cAu gla tang kha nang khang
chin nhu dim glang, vom glang dén cac dic trung
dong hoc cia két cAu dap tru chong, ma cu thé & day 1a
chu ky va tan sé dao dong riéng cua dap bé tong tru
chéng 1am viéc dbng thoi véi nén. 'Céac md hinh duge
tinh toan bang phan mém tmh ket cau SAP2000 v.14.

a) Nhin tur phia thuong luu

Y Pai hoc Thuy loi
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b) Nhin ti phia ha luu
Hinh 1. Pdp tru chong Faux-la-Montagne (Phap)
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2. Cac dang dao dong riéng va chu ky dao
dong riéng cia dap bé tong tru chéng c6 dim
giang va vom giang.

Xét hai phuong an dap bé tong tru chéng c6 dim
giang hodc vom gidng (hinh 2) chiu tic dung cua tai
trong dong dit theo phwong tuyén dip trong ba
truong hop: gitra hai khoang c6 ba dam giing, ba
vom giang va khong c6 gidng. Chiéu cao ciia dap H=
32m; mai thugng ha Iuu m; = m, = 0,5; kich thudc
mit cit ngang cia dim gidng va vom giang bang 30
cm x 30 cm. Mién tinh toan bao gdm dap tru chdng,
nén da c6 do sau 70m, khoang cach tur chan dap dén
bién cua nén bang 70 m (hinh 3). Cac dic trung co
ly cia nén bao gdbm: md dun dan hdi cua bé tong
E,=250-10® KG/cm?, trong luong riéng cua bé téng
vp = 2,4 T/m?, hé s6 poisson cua bé tdng 11,=0,2 ; md
dun dan hoi cta nén da Ey thay ddi lan lugt bang
50-10°KG/cm?, 150-10° KG/em? va 10° KG/cm?; hé
s6 poisson cua nén da po = 0,2; trong lugng riéng
cua nén dé4 yo = 2,68 T/m? ; d6 dinh C = 1,5KG/cm?;
hé s6 ma sat giira bé tong va nén da tgp= 0,75. S
dang dao dong riéng cua dap tru chéng duoc khao
st la 30 dang dau tién. Do khuon khd co han, trong
bai béo chi dua ra két qua tinh toan chu ky dao dong
riéng cua déap tru chbng co két ciu gia ting do cimg
khi mé dun dan hdi ctia nén E,=150-10°KG/cm’
(bang 2.1).

Céc két qua tinh toan trong truong hop mé dun dan
hodi ctia nén da E, bé“mg 50-10° KG/cm? cho théy dAm
gidng va vom gidng anh huéng khong dang ké dén
trang théi Gmg suét - bién dang cua dap bé téng tru
chéng. Su c6 mit cua cac dim gidng lam giam di 14%
chu ky hai dang dao dong riéng diu tién cua dap tru
chéng (doc theo tuyén dap). O nhitng dang dao dong
riéng khéc, chu ky giam di khong dang ké. Trong
trudng hop dép co6 vom gidng, chu ky dao dong riéng
thay d6i khong nhu trudong hop trén. Chu ky hai dang
dao dong riéng dau tién (doc theo tuyén dap) giam di
3-5% 50 véi phuong 4n khéng cé gidng.

Tir dang dao dong riéng thir 3 dén thir 5 chu ky
dao d6ng riéng thay doi khong dang ké (dudi 0,1%).
Sau @6, tir dang thir 6 dén dang thtr 8 — dao dong doc
theo phuong dong chay, chu ky dao dong riéng tang
din so phuong an khong c6 giing. Su ra ting dang
ké (11%) quan sat duoc & dang thir 9, 10 va 11. Sau
do6, chu ky tang 1&n khong nhiéu (dudi 6%) tir dang
thir 12 dén dang thi 30.

Két qua tinh toan trong truong hop mé dun dan
hoi cua nén da Eo bang 150-10° KG/cm? cho thay
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cho thay dam gidng va vom giang anh huéng khong
nhiéu dén trang thai ing suét - bién dang cua dap tru
chéng. Khi dép c6 dim giang, chu ky cua hai dang
dao dong riéng dau tién giam di so voi truong hop
mb dun dan hdi ctia nén E,=50-10°KG/cm?. O nhing
dang dao dong bac cao chu ky thay dbi khong déng
ké so véi truong hop dap khong cé giang.

Trong trudng hop dap c6 vom giing chu ky dao
dong riéng thay ddi theo mot dién bién kha trai
nguoc. Chu ky hai dang dao dong riéng dau tién
giam di 3% - 4% so Vvéi truong hop dap khong cod
gidng nhung & nhitng dang bac cao chu ky thay dbi
mot cach rd rét. Chu ky ting nhiéu nhét (tir 20% dén
30%) & dang thir 4, 5, 6, khi dao dong doc phuong
theo dong chay. Sau do6, chu ky dao dong tang 10% -
18% tir dang thir 7 dén dang thir 16, va 2-6% tir dang
17 dén dang 30 (khi xuét hién dao dong doc theo
phuong dong chay, theo phwong tuyén dap va dao
dong hon hop).

Két qua tinh toan chu ky dao dong riéng cua hé
dap - nén trong truong hop mé dun dan hdi cua nén
E, = 10°KG/cm? (nén c6 thé coi nhu tuyét dbi cing)
cho thdy sy xuét hién cia dim gidng 1am giam 11-
13% chu ky 2 dang dao dong riéng dau tién (doc
theo tuyén dap). Tir dang 3 dén dang tht 20 chu ky
dao dong riéng thay déi khong dang ké so voi
phuong an dap khong co gidng (dudi 3%). Sau do tir
dang 21 dén dang 30 chu ky dao dong riéng ting tir
7-13%. Khi dap c6 vom giang chu ky cia 2 dang
dao dong riéng dau tién (doc theo tuyén dap) giam di
tir 3-4% so voi dap khong co gidng. O dang thir 3
chu Ky chi tang 1én 4% nhung ¢ nhitng dang bac cao
hon chu ky thay d6i mot cach dot ngdt. Chu ky ting
nhiéu nhat (40-50%) & dang thtr 5 va thtr 6 khi dap
dao dong riéng doc theo phuong dong chay. Sau d6
chu ky dao dong ting 14 - 23% tir dang thir 7 dén
dang thtr 11, va 12 -16% tir dang 12 dén dang 17. Tur
dang 18 dén dang 30, khi xuét hién cac dao dong
riéng doc theo tuyén dép, theo phuong dong chay va
dao dong hon hop, chu ky dao dong ting khoang 6 -
12%.

Két qua tinh toan cho thiy do cimg cta nén it anh
huéng dén dao dong riéng cia dap co6 dam gidng so
v6i phuong an dép khong co gidng. Chu ky giam di
11% -14% & hai dang dau tién. O nhitng dang bic
cao hon chu ky dao dong riéng thay ddi khong dang
ké. Chi trong hop nén rat cimg Eo = 1.10° KG/cm?
chu ky dao dong riéng tang 10% - 20% tir dang thir
20 tro di.
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Hlnh 2. So d5 tinh dép tru chong c6 két cdu gai tang dé cirng theo phirong ngang

Do cling cua nén anh hudng nhiéu nhit dén chu
ky dao dong riéng khi dap co6 bd tri vom gidng so véi
phuong an dap khong c6 giang. O hai dang dau tién
chu ky dao dong riéng giam di khong dang ké (dudi
3-5%) vdi cac gia tri mo dun dan hdi khac nhau cua
nén. Nhung ¢ nhitng dang bic cao hon chu ky ting
1&én mot cach rd rét (40-50%). Nén cang cung thi su

chénh léch gitra chu ky dao dong riéng cua dap co
vom giang va dap khong gidng cang Ién.

Cin nhin manh thém ring, trong tit ca cac
truong hop sy giam dot ngdt ctia chu ky dao dong
riéng sau hai dang dao dong dau tién noi 1én su
thay d6i phuong dao dong cua hé “dap tru chdng-
nen”.

Bang 2.1. Chu ky dao dong riéng cia dép tru chong c6 két cdu gia tang do cirng
khi mé dun dan hoi ciia nén E,=150-10°KG/em’ .

Dang dao Chu ky dao déng riéng (s) b5 Che“%gﬁg o V‘i’élf’ght@:;g an dap
dong rieng Pap khong co gié’mg bép c6 vom gi'img Pap co dam gié'mg bép c6 vom gi'img Pap co dam gié'mg
1 0.0945 0.0905 0.0814 -4.2754 -13.9212
2 0.0896 0.0866 0.0786 -3.3083 -12.2821
3 0.0488 0.0490 0.0483 0.3902 -1.1571
4 0.0402 0.0484 0.0396 20.4353 -1.3823
5 0.0390 0.0480 0.0390 23.2425 -0.0040
6 0.0369 0.0479 0.0369 29.9969 -0.0005
7 0.0361 0.0401 0.0357 11.1357 -0.8967
8 0.0330 0.0390 0.0329 18.0916 -0.3864
9 0.0325 0.0369 0.0323 13.4714 -0.6375
10 0.0316 0.0360 0.0314 13.8111 -0.6694
11 0.0309 0.0329 0.0309 6.5279 -0.0600

12 0.0282 0.0325 0.0282 15.0142 0

13 0.0277 0.0316 0.0277 13.9728 0.0397
14 0.0263 0.0309 0.0263 17.3640 -0.1492
15 0.0254 0.0282 0.0254 10.9850 -0.0122
16 0.0253 0.0277 0.0253 9.3415 0.0109
17 0.0252 0.0263 0.0252 4.6032 -0.0375
18 0.0244 0.0254 0.0244 4.1480 -0.0308
19 0.0242 0.0253 0.0242 4.8531 0.0001
20 0.0241 0.0252 0.0241 4,3947 -0.0043
21 0.0239 0.0244 0.0239 2.0802 -0.0127
22 0.0234 0.0242 0.0234 3.1612 -0.0462

102 KHOA HOC K¥ THUAT THUY LOT VA MOI TRUONG - SO 42 (9/2013)



Dang dao Chu ky dao dong riéng (s) bo Che“%gﬁg " V?éfght%g 4n dap
dong rieng Pap khong co gié’mg Dép c6 vom gi'img Pap co dam gié'mg Pép c6 vom gi'img Pap co dam gié'mg

23 0.0231 0.0241 0.0231 4,1851 0

24 0.0231 0.0239 0.0231 3.7426 -0.0126

25 0.0228 0.0234 0.0226 2.6946 -0.6930

26 0.0226 0.0231 0.0226 2.3381 0.0002

27 0.0226 0.0231 0.0225 2.2507 -0.0431

28 0.0223 0.0228 0.0222 2.2308 -0.2873

29 0.0222 0.0226 0.0221 1.7871 -0.4325

30 0.0213 0.0225 0.0213 5.8694 -0.0004

3. Két luan

Tir két qua tinh toan chu ky dao dong riéng cia
dap tru chdng c6 bd sung cac két ciu gia ting kha
ning khang chin, c6 thé dua ra mot s6 két luan sau:

1. Céc két ciu gia ting do cimg dudi dang gidng
(dam giang va vom gidng) anh huong khong dang ké
dén trang thai ing suat — bién dang cua dap bé tong
tru chéng khi khong c6 dong dit.

2. Chu ky dao dong riéng caa dap tru chdng khi
c6 dim gidng giam rd rét nhat (11-14%) so voi khi
khong c6 gidng ¢ hai dang dao dong riéng dau tién.
O nhitng dang béc cao hon, chu ky thay ddi khong
dang ké.

3. So véi khi khong cé giang, chu ky hai dang
dao dong riéng cua dép tru chdng khi co vOm gidng
giam khong dang ké (3-5%). O nhitng dang béc cao
hon, chu ky tang 1én kha dét ngdt tuy thudc vao dd
cing cia nén. Nén cang cung, chu ky ting cang

TAI LIEU THAM KHAO

nhiéu (20-30%). D6 gia ting cua chu ky dao dong
riéng giam dan & nhitng dang tiép theo (tir dang thi
10-12 tré di), chiém khoang 6-10%.

4. PO cling cua nén it anh huong dén dao dong
riéng cia dap co dim gidng so vai khi khong c6 giang.

5. P§ cing ciia nén anh huéng nhiéu nhat dén
chu ky dao dong riéng khi dap co b tri vom gidng
S0 V&i phuong an dap khong co giang. Nén cang
cung thi sy chénh Iéch gitra chu ky dao dong riéng
cta dap co vom gidng va dap khong giang cang Ion.

O day, ndi dung bai béo ciing moi dé cap dén két
qua tinh toan cac dic trung dong (chu ky va tan sd
dao d6ng riéng) cua déap tru chdng c6 bd sung gidng.
Trong thuce té xay dung cac cong trinh chiu tai trong
dong dat, trén thé gioi da ap dung nhiéu loai két ciu
gia tang do cing khac dang suon va vach cung. Viéc
lya chon loai két cAu nao dé ap dung phu thudc vao
diéu kién cua tirg cong trinh cu thé.
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2. Nguyén L& Ninh (2007), Péng dat va thiét ké cong trinh chiu dong dat, NXB Xay dung.
3. Grishin M.M., Rozanov N.P va nnk, D4p bé tong trén nén da. NXB Xay dung. Moscow, 1974 (ban tiéng Nga).

Summary
INFLUENCE OF SOME RIGIDITY-INCREASED STRUCTURES TO DYNAMIC
CHARACTERISTICS OF THE CONCRETE BUTTRESS DAMS

The buttress dams or abutment walls are slender structures in the line of damsite, so their ability to work
under load, especially under seismic load in this direction is less effective than other directions. Therefore,
the rigidity increasing of buttress dams in the line of damsite significantly improves their seismic resistance.
This paper includes the analysis of the influence of rigidity-increased structures to the dynamic
characteristics (natural-vibration period and frequency) of the concrete buttress dams.

Keyword: buttress dam, earthquake, rigidity, natural-vibration period.
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