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Tém tidt — Nghién ctru anh huong cua do cimg tuong xay dén dic trung dong luc hoc trong hai truong
hop: (1) Khong xét téi do cung cta tudng xay trong tinh todn va (2) xét téi do cung cla tudng xay trong
tinh toan, cho thay: Chu ky dao dong cua truong hop khong xet do cing tuong xay 1on hon trudng hop
6 ké dén do clng tuong xay tuong d6i 16n.Vé phan noi luc két ciu, tru(mg hop 6 xét dén do cling tuong
x4y, trong tiép nhan mot phan tai trong gy ra boi dong dét do d6 noi luc trong dam va véach bé tong cdt
thép giam di so véi khi khong xét dén d6 cimg tuong.

Abstract — Studying the influence of masonry wall stiffness on dynamic characteristics in two cases:
(1) not considering the stiffness of the masonry wall in the calculation and (2) considering the stiffness
of the masonry wall in the calculation, showing that: The oscillation period of the case without
considering the masonry wall stiffness is larger than that of the case with the masonry wall stiffness
included. As for the internal structural force, in the case of considering the masonry wall stiffness, the
wall receives a part loads caused by earthquakes, so the internal forces in the beams and reinforced
concrete walls are reduced compared to when the stiffness of the walls is not taken into account.

Tir khéa — Dong luc hoc, phan ung cong trinh, tudng x4y, static and dynamic loads.

1. Pit van dé

Mic du hé tudng xdy, vach ngin co vai tro rat quan trong trong kién tric cong trinh va
duoc st dung nhiéu loai vat liéu c6 tinh chit co 1y khac nhau nhu: Gach 15, gach dic, gach bé
tong, gach khi chung éap, kinh,... Tuy nhién, trong tinh toan thiét ké cong trinh cao tang, hé
tuong xay, vach ngan chi dugc xem la két cAu bao che, 1a tai trong ddi voi hé két cAu chiu luc
chinh. Diéu nay chua phan anh dang ban chét cta su lam viéc chung giita hé két ciu khung
chiu lyc va hé tuong xéy/vach ngan. H¢ tuong xdy, vach ngan mang mot ty trong khéi luong
16n so véi tong khdi lugng cong trinh. Dong thoi do cimg cua hé tudng xay, vach ngin ciing
gop phan dang ké dén cac dic trung dong luc hoc ciia cong trinh va phan tng cia cong trinh
khi chiu tdc dong cua tai trong tinh va dong.

Vi vy, muc tiéu chinh cta dé tai nghién ciru nay 1a nghién ctru anh huong cua do cing
tuong xay dén dic trung dong luc hoc va phan tng cia cong trinh chiu tai trong tinh va dong
dé 1am sang to mirc d6 anh hudng cua d6 cing hé tuong xay/vach ngin dén cac dic trung dong
lyc hoc cua cong trinh va phan rng cta cong trinh khi chiu tac dong cuia tai trong tinh va dong.

2. Co s& Iy thuyét
2.1. Cdc yéu cdu khi thiét ké va xdy dung twong nha

Yéu cau ve cuong do chiu luc: Yéu cau vé cuong dg chiu lyc cua tudong tuong duong véi
chicu dai twong can dam bao chiu dugc tac dong cua lyc.

Trong luong ban than cua tuong, trong lwong cla san va mai truyén tir trén xudng chan
tuong (TCVN 5573:2011).
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Yéu cu vé do cimg va do bén cua tuong: V& d6 ctng va do bén cua tuong 1a cac van dé
lién quan dén mac vat liéu, strc chiu tai nén dét ciing nhu moéng tudng két hop vai chiéu cao,
d6 day va chiéu dai cia tudng nha (TCVN 5573:2011).

Yéu cau ting kha nang chiu lyc cua twong: Kha nang chiu lyc cua tuong co thé duoc ting
cuong bang mdt so vt li¢u xay dung (TCVN 5573:2011).

Yéu cau veé vat liéu xay tuong dam bao chét luong: Vat li€u xay tuong dua trén nhu clu st
dung ciing nhu quy luat thay doi nhiét do cua moi truong, thoi tiét dé chon vat lidu c6 bé day
va cau tao phu hop, tranh trudng hop xay tudng bi nit, gdy ra cac vét ran, anh hudng dén tudi
tho cua cong trinh nha & (TCVN 5573:2011).

2.2. Mét 56 két ciu chiu luc trong nha cao ting

2.2.1. Cdc hé két cdu chiu lirc co ban trong nha cao tang (theo Tiéu chudn quéc gia
TCVN 2737:1995):

H¢ khung chiu luc dugc tao tir cac cAu kién thanh nhu cot, dim, lién két cung tai cac nut
tao thanh cac khung phéng hoic khung khéng gian, doc theo truc ludi cot trén mit bang nha.
Tai 1én khung bao gom tai trong theo phuong dimg va phuong ngang. Dudi tac dung cua tai
trong, cac thanh ¢t va dam vura chiu uon, cit vira chiu kéo, nén. Chuyén vi khung gom 2 thanh
phan chuyén vi ngang do udn khung nhu chuyen vi ngang cua thanh cong xon thang dang, ty
1€ nay khoang 20%. Chuyen vi ngang do bién dang cua cac thanh thanh phan, chiém khoéang
80% (trong d6 do dim bién dang khoang 65%; do cot bién dang khoang 15%).

H¢ vach chiu luc: Tudng chiu tai trong ngang va tai trong dung. Tai trong ngang duoc
truyén dén cc tAm tuong chiu tai thong qua hé cac ban san (cac ban san xem la ctng tuyét doi
trong mit phang cta ching).

He¢ 151 chiu lyc: Loi ¢6 dang hop rong, tiét dién kin hodc h¢, chiu tai trong ding va ngang
tac dung lén cong trinh sau d6 truyén xubng dat nén. Khong gian bén trong cua cac 6 giang nay
thudng dé bb tri thang may, thang bd hoic cho viéc lap dat hé thong ky thuat.

H¢ hop chiu lyc: He hop chiu tai trong ding va tai trong ngang. Cac ban san dugc gbi 1én
cac két cau chiu tai nam trong mit phang tudng ngoai ma khong can cac két cau trung gian khac
bén trong.

2.2.2. Cdc hé két cdu chiu lire hon hop trong nha cao tang (theo Tiéu chudn quoc gia
TCVN 9386:2012):

H¢ khung - vach: H¢ nay thuong dugc sir dung cho nhirng nha c6 mat bang chir nhét keéo
dai, chiu lyc chu yéu theo phwong ngang nha. Cac vach cimg dugc bo tri chu yéu doc theo
phuong ngang nha, két cau khung - vach thuong dugc st dung phd bién hon ca.

H¢ khung - 16i: Trong hé nay khi tai trong ngang tac dung hau nhu dugc truyén vao hé 13i
cting con hé khung chi cht yéu chiu phan tai trong dtng trong pham vi ctia nd.

Nha c6 so dd vach: Két cap chiu lyc chinh Ia cac vach clng (tuong). San chiu tai trong
dung goi tuong 1én trén. Uu diém céc tam tudng vira co tac dung chiu lyc vira la két cau bao
che; kha nang co gidi hoa cao trong qua trinh thi cong. Nhugc diém la bo tri mat bang khong
linh hoat, kho tao dugc khong gian 16n.

Nha c6 so d6 két hop khung - vach: Str dung so d6 nha két hop dua vao su 1am viéc hop 1y
cua keét cau.

3. Panh gia anh huéng ciia d9 cimg twong xdy dén dic trung dong lue hoc va phan tng
cda cong trinh
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3.1. M6 tda cong trinh

Cong trinh: Chung cu Tan Hoa toa lac tai khu phd Tan Hoa, phuong Pong Hoa, thi xa Di
An, tinh Binh Duong. Cong trinh ¢6 quy mo 02 tang ham + 25 ting ndi, tong dién tich san xay
dung 76,500 m?. Két cdu chiu luc chinh 1 khung san bé tong ¢t thép, bude nhip dién hinh tir
5.5m dén 7m. San bé tong cdt thép dién hinh day 150mm, ddm 300x700mm, 300x500mm, vach
c6 tiét dién dién hinh 1600x450mm, 1600x400mm.

Chuong trinh phén tich két cdu dugc sir dung 14 phan mém chuyén dung ETABS.

Khi phén tich ing xtr cong trinh chiu dong dat theo mién thoi gian, phuong phap tich phan
tryc tiép phuong trinh chuyén dong dugc ap dung véi dir lidu gia toc nén duoc tham khao tur
tran dong dat xay ra & Kobe — Nhat Ban, nam 1995. Viéc khai bao gia tdc nén duge thé hién &
hinh 1.
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Hinh 1. Khai bdo gia téc nén dpng dit vao trong mé hinh
Pé dat dugc muc tiéu nghién clru dé ra, nghién clru tién hanh phan tich ddc trung dong luc
hoc cuia cong trinh (tin s6, chu ky va mode dao dong) va phan tng ctia cong trinh khi chiu tac
dong cua tai trong dong dat véi 02 trudng hop:

+ Truong hop 1: Khong xét tdi d cliing cua tudong xay trong tinh todn (hinh 2).
+ Truong hop 2: Co xét tdi dd ciing cua tudng xay trong tinh toan (hinh 3).

Vé khéi luong, tat ca khdi lugng ctia cong trinh trong hai tredng hop phan tich duoc quy
d6i nhu nhau (do tai trong ban than, hé tuong xay, hoat tai,...), do d6 ma tran khéi luong cia
hai truong hop phan tich 1a khong thay dbi trong qua trinh tlnh toan.

Hinh 2. Truong hgp mé hinh két ciu Hinh 3. Trwong hop mé hinh két ciu
khong ké den twong xdy (TH1) co ké den twong xdy (TH2)
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Dic trung vat lidu tudng gach xdy: Thong sd dic trung vat lidu ciia gach bao gdbm Module
dan hoi E,Vél hé so Poisson v dqu tiqh todn dya theo TCVN 5573 — 2011 “K¢ét cau gach dé va
gach dé cot thép — Ti€u chuan thiét ké”.

Module dan hoi cua khoi xay gach khong co6 cot thép dugc tinh theo:

Eo = aRw

Véi a la dac trung dan hoi cua khoi xay khong c6 cot thep; gach dat set o = 500

R 1a cuong do chiu nén trung binh ctia khoi xdy R = kR; k=2

R 14 cudng dd chiu nén tinh todn cua khoi xay gach.

3.2. Danh gia anh hwong

3.2.1. Chu ky, tan s6 dao ddng cia cong trinh:
Viéc phan tich céc Qéc trung dong luc hoc cta cong trinh dua vao viéc gidi hé phuong trinh
tri riéng (phuong trinh tan so).
Det [[K] - ®*[M]] =0
+ TH1: Khong xét ti1 d0 cing cua tudng xay trong tinh todn.
+ TH2: C6 xét to1 d§ cung cua tuong xay trong tinh toan.

Bdng 1. Chu ky dao dong ciia cac mode khi cong trinh khong xét dp cirng twong xdy

Case Mode Period UX UY RZ
sec
Modal 1 3.466 0.0000 0.7367 0.0002
Modal 2 3.238 0.3307 0.0000 0.3880
Modal 3 2.928 0.3800 0.0001 0.3287
Modal 4 1.105 0.0000 0.1216 0.0000
Modal 5 1.001 0.0447 0.0001 0.0890
Modal 6 0.863 0.0988 0.0000 0.0456
Modal 7 0.574 0.0000 0.0500 0.0001
Modal 8 0.502 0.0139 0.0000 0.0418
Modal 9 0415 0.0438 0.0000 0.0137
Modal 10 0.356 0.0000 0.0279 0.0004
Modal 11 0.311 0.0065 0.0002 0.0232
Modal 12 0.253 0.0236 0.0001 0.0060
Bdng 2. Chu ky dao dpng ciia cdc mode khi cong trinh co xét dp cirng twong xdy
Case Mode Period UX UY RZ
N ¥
Modal 1 2.839 0.0037 0.7433 0.0051
Modal 2 2.625 0.3465 0.0110 0.3868
Modal 3 2.453 0.3830 0.0002 0.3459
Modal 4 091 0.0002 0.1166 0.0008
Modal 5 0.83 0.0418 0.0002 0.0811
Modal 6 0.746 0.0900 0.0000 0.0441
Modal 7 0.49 0.0000 0.0453 0.0001
Modal 8 0.438 0.0132 0.0000 0.0372
Modal 9 0.377 0.0395 0.0000 0.0134
Modal 10 0.314 0.0000 0.0252 0.0003
Modal 11 0.28 0.0063 0.0002 0.0209
Modal 12 0.236 0.0216 0.0000 0.0062
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Theo két qua téng hop ¢ bang 1 chu ky dao dong cua cua cac mode khi cong trinh khong
xet do cung tuong xay. O bang 2 chu ky dao dong ctia mode khi coéng trinh cé xét dd cung
tuong xay, cho thay:

Chu ky dao dong cua truong hop khong xét do cing tuong xay (TH1) 16n hon trudong hop
c6 ké dén do cing tudong xay (TH2) twong dbi 16n. DBbi voi mode 1, @6 chénh 1éch chu ky dao
dong cua 02 truong hop 1a 22%. Xu hudng chénh 1éch tuwong tu x4y ra cho cdc mode cao hon.
Diéu nay cho thdy ma tran do ctng [K] c6 su thay d6i trong dbi 16n, ma tran do ctng [K] trong
truong hop co xét dén do cung tuong xay (TH2) 16n hon truong hop khong xét d§ cing tuong
(THI). Chu ky dao dong giam (TH2) ddng nghia hé sb dong D va gia tdc sau khi cong trinh
chiu tai trong dong dét tang lén.

3.2.2. Néi luc dam:

Noi luc cua hé dam cac tang trong 02 truong hop phan tich (TH1 va TH2) khi cong trinh
chiu tac dong cua tai trong dong dat dugc giai theo phuong phap theo mién thoi gian va duge
thé hién trong cac hinh 4, 5, 6 bén dudi:

" Hinh 4. Vi tri dim B662 v BSS dugc lia chon dé phan tich nji lee
Hinh 4 thé hién vi tri dam B662 va dam B85, day la cac dam duoc lya chon dé phan tich
va so sanh ndi luc theo thoi gian tng véi hai truong hop phan tich TH1 va TH2.
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Bing 3. Tong hop moment dim B662 va B85 ciia 02 trwong hop phin tich

Beam | Beam Beam Beam Beam Beam
Story | Output | B662 | B85 Output Case B662 B85 B662 B85
Case M3 M3 M3 M3 D (%) D (%)
T25 EQ X 843 1053 WALL -EQ X 520 547 62.2 92.6
T24 EQ X 1025 | 1283 WALL -EQ X 689 761 48.8 68.7
T23 EQ X 1078 | 1353 WALL -EQ X 775 845 39.1 60.1
T22 EQ X 1119 | 1437 WALL -EQ X 869 948 28.8 51.5
T21 EQX 1154 | 1513 WALL - EQ X 963 1045 19.8 44 8
T20 EQ X 1212 | 1577 WALL - EQ X 1047 1130 15.7 39.6
T19 EQ X 1258 | 1627 WALL -EQ X 1113 1200 13 35.6
T18 EQ X 1635 | 2168 WALL -EQ X 1468 1575 114 37.6
T17 EQX 1804 | 2402 WALL - EQ X 1609 1778 12.1 35.1
T16 EQX 1841 | 2369 WALL - EQ X 1645 1780 11.9 33.1
T15 EQ X 1858 | 2299 WALL - EQ X 1653 1758 12.4 30.7
T14 EQ X 1857 | 2193 WALL -EQ X 1645 1710 12.9 28.2
T13 EQ X 1834 | 2056 WALL -EQ X 1619 1637 13.3 25.6
T12 EQX 1789 | 1892 WALL - EQ X 1597 1542 12 22.7
T11 EQ X 1723 | 1722 WALL - EQ X 1575 1497 9.4 15
T10 EQ X 1639 | 1573 WALL -EQ X 1531 1513 7.1 4
T9 EQ X 1623 | 1541 WALL -EQ X 1560 1497 4 2.9
T8 EQ X 1692 | 1723 WALL -EQ X 1554 1619 8.9 6.4
T7 EQX 1596 | 1750 WALL - EQ X 1467 1547 8.8 13.1
T6 EQ X 1462 | 1724 WALL - EQ X 1433 1447 2 19.1
T5 EQ X 1329 | 1640 WALL -EQ X 1407 1315 -5.5 24.7
T4 EQ X 1175 | 1491 WALL - EQ X 1323 1182 -11.2 26.2
T3 EQ X 983 1277 WALL -EQ X 1181 1067 -16.8 19.6
T2 EQ X 531 711 WALL - EQ X 711 621 -25.4 14.5

Tir bang 3 tong hop dam B662, B85 cuia 02 trudng hop phén tich cho thay:

Déi véi B662: Trudng hop cd xét dén do clig ctia tuong xdy, moment dim qua céc ting
da s6 nho hon truong hop khong xét, thé hién rd rang tir ting 10 trd 1én, cang 1én cao gia tri
chénh 1€ch gitra 2 truong hgp cang 16n, dao dong trr 10% dén 50%, da sb trong khoang 12%.
Piéu nay cho thay, khi c6 ké dén d6 cung tuong xay trong tinh toan, mot phan ndi luc da duoc
chuyén sang tuong 1am giam di ndi lyc trong dam.

Dbi voi B85: Truong hop c6 xét dén do cling clia tuong xay, moment dam qua cdc ting da
s6 nhé hon truong hop khong xét dén do ctng tuong, cang 1én cao gia tri chénh léch gitia 2
truong hop cang 16n, dao dong tir 10% dén 60%, da o trong khoang 35%. Diéu nay cho thay,
khi ¢6 ké dén d¢ cimg tuong xdy trong tinh toan, mot phan noi lyc da dugc chuyén sang tuong
lam giam di noi lyc trong dam.

[s]
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Nbi luc ctia hé véach cac ting trong 02 truong hop phén tich (THI va TH2) khi c6ng trinh
chiu tac dong cua tai trong dong dat dugc giai theo phwong phép theo mién thoi gian va dugc
thé hién trong hinh 7 bén dudi.

Ttr hinh 7 biéu d6 moment vach P02 qua cac tang cho thdy, khi c6 ké dén d6 cung tudong
xdy trong tinh toan, néi lyc cua vach c6 gia tri nho hon, cang 1€n cao gia tri thé hién cang 6
rang, bat dau tir ting 14 trd 18n, gia tri chénh léch trung binh tur 50%. Piéu nay cho thay, khi ¢
ké dén do cung tudng xay trong tinh toan, mot phan ndi luc da duoc chuyén sang tuong 1am
giam di ndi luc trong vach bé tong cdt thép chiu luc.

4. Két luan

Chu ky dao dong cua hai trudng hop phan tich cho thiy chu ky dao dong cua truong hop
khong xét d cung tudong xay (THI1) 16n hon truong hop c6 ké dén d6 cimg tuong xay (TH2)
tuong doi lom. D61 vl mode 1, d6 chénh 1éch chu ky dao dong cia 02 truong hop 1a 22%.

Khi ké dén do cimg hé tuong xay trong tinh toan, 6 cimg cua hé két ciu ting 1én ciing lam
cho tdng luc cit day cong trinh ting 1én (tir 20,000 tan 1én hon 30,000 tan dbi véi phuong Y va
tir 25,000 tin 1én 30,000 tan d6i v6i phuong X). DO 1éch tang giam trung binh tir 10% dén 30%
khi c6 xét dén do cing tudng.

Vé phan ndi luc két cu, truong hop co xét dén do clg tudng xdy, tudng tiép nhan mot
phan tai trong gy ra boi dong dat do d6 ndi luc trong dim va vach bé tong cdt thép giam di so
v6i khi khong xét dén do cimg tudng.

Ttr nhitng két qua phén tich trén cho thdy, viéc c6 ké dén hay khong ké dén két ciu tuong
gach vao trong phan tich tinh toan thiét ké cho ra 02 két qua c6 sy sai khac nhau.
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