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Tém tit

Bai bao phén tich anh huong cua tuong xay chen (TXC) ¢6 16 mo dén sy lam viée cua khung bé tong cbt thép (BTCT)
dudi tac dong cua dong dat. Thong qua m6 hinh phan tich s0, bai bao danh gia cac thong sb két cdu quan trong bao gom
chuyén vi ngang (4), mdé men uén (M) va luc cit (Q) tai chan cdt, vdi cac gia trl ty 1e md 16 0-100%, va d6 day tuong
chén d = (70 — 330)mm cho céc truong hop 16 dbi ximg, khong d6i xtng va ting mem Két qua cho thy khi ty 1& mo
16 tang, d6 cung tong thé ciia hé khung giam, lam tang chuyén vi ngang, m6 men udn 16n hon va sy thay ddi luc cét tai
chan cot. Trong truong hop 16 di ximg va khong ddi ximg, TXC mong (d = 70mm, 110mm) d& lam khung bi suy giam
kha nang chiu tai va d6 ctirmg hon so véi tuong chén day (d = 220mm, 330mm), dic biét khi ty 16 mé 16 vugt 60%. Bén
canh d6, ting mém lam giam dang ké d6 cung cua hé khung, dan dén chuyén vi ngang 16n hon va giam kha nang chiu tai
ngang. Trén co s¢ do, bai bao da dé xuat mot sb khuyén nghi thiét ké, bao  gbm gidi han ty 1¢ mo 16 dudi 60% dé duy tri
do cimg téng thé, wu tién 16 mo ddi ximg dé cai thién sy phan bd tmg sudt, va st dung tudng cheén day hon (>220mm)
néu ty 16 mo 16 vuot 60% dé giam tac dong tiéu cuc dén hé khung. Nhirng két qua nay cung cap co so khoa hoc quan
trong cho thiét ké va t6i uu hoa khung BTCT c¢6 TXC, gitip dam bao do 6n dinh va kha ning chiu tai ngang cta cong
trinh.

Tir khéa: Khung bé tong cdt thép; tuong xdy chén; ty 16 mé 15; tai trong ngang; do ctimg két cu.
Abstract

The study analyzed the influence of infill masonry walls (IMWs) with openings on the behavior of reinforced concrete
(RC) frames under seismic loading. Through numerical modeling, key structural parameters including lateral
displacement (A), bending moment (M), and base shear (Q) were evaluated for various opening ratios (0—100%) and wall
thicknesses d = (70 — 330)mm, considering symmetric openings, asymmetric openings, and soft-story configurations.
The results showed that as the opening ratio increased, the overall stiffness of the frame decreased, leading to larger lateral
displacements, higher bending moments, and variations in base shear forces. In the cases of symmetric and asymmetric
openings, thinner infill walls (d = 70mm, 110mm) caused more significant reductions in load-bearing capacity and
stiffness compared to thicker walls (d = 220mm, 330mm), particularly when the opening ratio exceeded 60%.
Furthermore, the presence of a soft story substantially reduced the frame's stiffness, resulting in greater lateral
displacements and diminished lateral load resistance. Based on these findings, the study proposed several design
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recommendations, including limiting the opening ratio to below 60% to maintain overall stiffness, prioritizing symmetric
opening layouts to improve stress distribution, and employing thicker infill walls (>220mm) when high opening ratios
are required to mitigate adverse effects on the structural system. These results provided a scientific basis for the design
and optimization of RC frames with IMWs, contributing to enhanced structural stability and seismic load resistance.

Keywords: Reinforced concrete frames; infilled masonry walls; opening ratio; lateral loads; structural stiffness.

1. it van dé

TXC trong khung BTCT dong vai tro quan
trong trong viéc cai thién d ciing va kha nang
chiu tai ngang cta hé két cau. Tuy nhién, khi c6
16 md trén TXC, dic tinh co hoc cua khung thay
dbi dang ké, anh hudng dén do bén, kha ning
chiu tai va phan bd tng suit. Cac yéu té nhu ty
1& m& 13, vi tri 16, va @6 day TXC c6 tac dong
16n dén kha nang lam viéc ctia khung BTCT, dac
biét trong diéu kién chiu tai trong dong dét. Do
do, viéc nghién ctru sy anh hudng ctia TXC cod
16 m& dén hé két ciu la can thiét dé dua ra cac
giai phap thiét ké t6i wu, dam bao d6 6n dinh va
an toan ctia cong trinh. Nhiéu nghién ctru da chi
ra rang TXC c6 thé 1am thay d6i nguyén tic thiét
ké truyén thong cua khung BTCT, dic biét trong
viéc phan bd do cung gitra dam va cot. Phan Vin
Hué [1] d4 chi ra rang sy tuong tac gitra TXC va
khung 1am ting do ctmg udn cta dam, tir d6 1am
thay doi nguyén tac thiét ké “dam yéu - cot
khoe” trong tiéu chudn thiét ké khang chan. Két
qué phan tich tinh phi tuyén cho thay, khi xét dén
TXC, d6 cung cua h¢ khung BTCT ting lén dang
ké, dan dén su thay ddi trong co ché pha hoai déo
theo tiéu chuin TCVN 9386:2012 [2]. Tuong tu,
Pinh Lé Khanh Qudc [3] d3 dé xuat mé hinh
thanh chéo twong dwong cai tién, giup mo phong
chinh x4c hon sy phan bd ndi lyc trong TXC, dic
biét 1a khi c6 su hién dién cta 16 md. Két qua
phan tich cho thdy mé hinh nay c6 thé phan anh
t6t hon kha niang chiu tai ngang ciia khung
BTCT c¢6 TXC so vdi cac md hinh truyén thong.

Céc nghién ctru thye nghiém khac cting cho
thay 16 mo trong TXC c6 tac dong dang ké dén
su 6n dinh cta hé thong. Dalibor Burilo va cong
su [4] da thtr nghiém mot mo hinh khung BTCT
c6 TXC bang gach trén ban rung, md phong

mudi chuyén dong nén tr trdn dong dat
Montenegro nam 1979. Két qua cho thay do 1éch
tam ngau nhién, do su hu hai khong dong déu
ctia TXC, ¢6 thé vugt qua gia tri quy dinh trong
cac tiéu chuan thiét ké. Piéu nay 1am ting nguy
co xodn khong mong mudn cua cong trinh, dic
biét trong diéu kién dong dét, va can dugc xem
xét ky ludng ngay ca dbi v6i cac cong trinh
thong thuong. Umar va cdng su [5] da thuc hién
thtr nghiém gid tinh trén hai m6 hinh khung
BTCT c6 TXC véi ty 1€ thuc té, trong do6 mot
mau co ctra s 1éch tim va mot mau cd cia s6
d6i xtmg. Két qua cho thy, khung c6 TXC véi
it 16 m& hon thé hién kha nang chiu tai ngang tot
hon, dg cung cao hon va ti€u tdn nang lugng hi¢u
qua hon so véi khung c6 nhiéu 15 mé. Dic biét,
16 khong ddi xtimg va 18 goc co xu hudng lam
giam dang ké kha niang chiu tai ngang, do sy
phan bd tmg sut khong dong déu va tao ra cac
khu vuc yéu trong két cau. Polyakov [6] d3 tién
hanh céc thi nghiém thuc nghiém trén cac khung
c6 tuong xdy chén, dé xuat rang hé thdng chén
hoat dong nhu mot khung gidng, voi tudng tao
thanh cac “thanh chdng” chiu nén. Crisafulli va
cong sy [7] cung cdp mot tong quan vé cac
phuong phép phén tich khung c¢6 TXC, bao gom
cac md hinh vi m6 va mé hinh vi m6, nhin manh
nhitng vu va nhuge diém cia timg phuong phap.
Asteris [8] d3 dé xuat mot tiéu chi thyc t& dé mo
ta su tach roi1 gitra khung va TXC, nham mé
phong chinh xac hon timg xtr phtrc tap ctia khung
c6 TXC dudi tai trong ngang. Phuong phap nay
tinh toan chiéu dai tiép xtc va tng suit tiép xtic
gitta TXC va khung nhu mot phan tich hop ctia
giai phap, thay vi gid dinh mot cach tuy tién.

Su tuong tac gitra khung BTCT va TXC dong
vai trd quan trong trong tng xir két cdu ctia cong
trinh, dic biét khi xét dén céc yéu té nhu 46 day
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tuong, ty 18 va vi tri 16 mé. Mic du di c6 nhidu
nghién ctru vé TXC, nhung anh hudng chi tiét
cua ty 1€ mé 16 va vi tri 16 dén noi luc cling nhu
chuyén vi trong khung BTCT van chua dugc
nghién ctru day du. Do dé, nghién ctru nay tip
trung phan tich anh huong cia cac dac tinh
tuong chén, ddc biét 1a do day va ty 18 16 mo, dén
ung xur cua khung BTCT du6i tac dong cua tai
trong ngang. Thong qua mo hinh phan tich sb,
bai bao cung cip danh gia chi tiét vé tic dong
clia cac thong s nay ddi véi do ctng, kha ning
chiu tai va bién dang cta khung. Két qua nghién
ctru s& gop phan t6i vu hoa thiét ké khung BTCT
c6 TXC, nang cao d¢ an toan va hi¢u qua két cau,
dac biét trong diéu kién chiu dong dat va céc tai
trong ngang khéc.

(a)
(a) Thanh giang don

(b)
(b) Thanh giang kép

2. Mot s6 phwong phap mé hinh héa twong
xay chén
2.1. Phwong phdp thanh giang twong dwong
Theo phuong phdp nay, tuong xay chen
khung duoc mé hinh hoa nhu mét giang chéo
theo cac dai chiu nén chéo cua tuong xay.
Crisafulli va cong su [7] da nghién ctru sy anh
huong cua khéi xdy chén théng qua 3 mé hinh
nhu Hinh 1. Crisafulli va cong sy d chi ra rang
mo hinh thanh giang don cho két qua kha t6t khi
md phong ung xir tong thé cia khung. Tuy
nhién, khi xét &én cu thé mo6 men ubn va luc cat
thi mo hinh nay cho két qua chua chinh xéc, trai
lai m6 hinh thanh giang kép hoic thanh giang ba
cho két qua chinh xéac hon.

(c) Thanh giang ba

Hinh 1. Cac mé hinh thanh gidng ap dung cho khéi xay chén theo Crisafulli va cong su [7]

(Chii thich: Ams la dién tich mdt cdt hiéu dung ciia thanh giang twong dwong;
z la khoang cach tinh tur diém gan vao dam/cot den tdm cua vung chiu nén)

Dua trén nghién ctru thyc nghiém, Polyakov
[6] d& dé xuat thay thé TXC trong khung bang
thanh chong twong duong c6 lién két khép & hai
dau ndi tir goc khung co diém dat luc dén goc
ddi dién, nhu thé hién trong Hinh 2. Tuong tu,

— Pi+1

Smith [9] d& xuat bé rong thanh chdng tuong
duong nhu trong Hinh 3. Bé rong cua thanh
chéng xién dugc dé xuat xac dinh nhu phuong
trinh (1).

Dém

o

Pi

Thanh chéng
trong dwong

Ccat
Lcot

Hinh 2. M6 hinh thanh giing cta Polyakov [6]

|+

|
Hinh 3. M6 hinh thanh giing
cua Smith [9]
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Wy = a} + a? (h

Trong d6 ay, = h, 1a chiéu dai doan tiép xtc
giita cot va TXC; a; = 1, 1a chiéu dai doan tiép

, .~ A \ Vs s
X wa dam va TXC; a, =—; a; = —;
uc gl’r d v s h 2/1hﬁ l 2/115

Ewd . Ewd .
Ay =" |—=2—sin20; A, = *|—2—sin26;
4Eflch 4Eflpl

E,, = Ef 1a mo-dun dan hdi cia TXC.

Chiéu rong ciia thanh chng xién anh hudng
16n dén do chinh x4c ciia moé hinh, Mainstone
[10] d& dé xuat bé rong hiéu dung nhu phuong
trinh (2).

W, = 0,175V1Z + hZ(A,h) =04 )

Trong d6 [ 1a chiéu dai ctia TXC; h 1a chiéu
cao ciia TXC; A5, 1a mot hé s6 lién quan dén ty 16
chidu cao tuong va chidu dai khung, thudng
duoc 1y tir cac tiéu chuan thiét ké va phy thudc
vao cac yéu t nhu d6 cing ciia khung, tai trong
va tinh chat vat lidu; h 1a chiéu cao ctia TXC.

2.2. M6 hinh phan tir hitu han (Finite Element
Model)

Phuong phap phan tir hitu han (PTHH) dugc
sir dung dé mo hinh hoa chi tiét TXC va sy twong
tac v61 khung BTCT, cho phép phén tich phi
tuyén ctia két cdu, bao gdbm nirt, bién dang 16n va
pha hoai cua TXC. PTHH m6 phong chinh xéac
dac tinh vat liéu va hinh hoc, vuot trdi hon so véi
phuong phap phan tich tuyén tinh trong viéc du
doan tmg xtr két cdu dudi tai trong phic tap.
Phuong phép nay c6 thé ap dung cho nhiéu loai
két cAu v6i hinh dang va diéu kién bién da dang.
Tuy nhién, PTHH yéu cau dit liéu chi tiét vé vat
liéu, hinh hoc va diéu kién bién d¢ dam bao do
chinh xéc, dong thoi can phan mém chuyén dung
va kha ning tinh todn cao, dic biét ddi vai két
céu 16n hodc phirc tap. Thoi gian va chi phi tinh
toan cling can dugc xem xét, nhat 1a trong cac
nghién ctru chuyén sau hodc tdi uru hoa thiét ké.
PTHH da dugc trng dung rong rai trong phan tich
ung xur cua khung BTCT c6 TXC, nhu trong céac
nghién ctru [3, 8].

2.3. M6 hinh khoyp déo tap trung (Concentrated
plastic hinge model)

Mo hinh khép déo tap trung gia dinh rang
bién dang déo chi xay ra tai cac khdp déo & dau
cac cau kién, trong khi phan con lai duy tri trang
thai dan hoi. Cac khop déo nay déng vai tro
chuyén tiép tir trang thai dan hdi sang déo,
thuong xuét hién tai cac vi tri lién két. Phuong
phép nay gitp don gian héa mo hinh phan tich
nhung van mé phong hop 1y hanh vi két cau dudi
tai trong. TXC dugc md hinh héa dudi dang
phan tir dan hdi hodc phi tuyén don gian, voi nit
va pha hoai tap trung tai cac khu vuc x4c dinh
trude. Phuong phap khdp déo tap trung dic biét
hiru ich trong phan tich tinh phi tuyén (pushover
analysis), gitp danh gid kha ning chiu lyc cua
két cAu dudi tai trong dong hoac tinh. Tuy nhién,
phuong phap nay c6 han ché khi ap dung cho céac
bai toan phtrc tap, dac biét khi can phan tich chi
tiét hanh vi phi tuyén ngoai cac ving khép déo
[11,12].

2.4. M6 hinh vi mé (Micro modeling)

Phuong phap mo6 hinh vi m6 md phong chi
tiét timg thanh phan ctia TXC, bao gém cac vién
gach, mach vita va su tuong tac v&i khung
BTCT. Mbi thanh phan tuong duoc mo hinh hoa
riéng biét, cho phép phan tich céc luc va img xur
co hoc gifra cac vat li¢u. Phuong phap nay mo
phong chinh x4c cac dic trung phi tuyén cua
TXC dudi tac dong ngang, nhu sy phat trién vét
nit, bién dang cuc bd va phd hoai cua ting phén
tr. M6 hinh vi mé gitp danh gia phan bé tng
suét, sy lan truyén vét nit va bién dang khong
dong déu, rat quan trong trong phan tich tuong
tac gilta vat li¢u trong tuong chen va khung
BTCT. Tuy nhién, phuong phap nay yéu cau dit
liu chi tiét vé vat liéu va hinh hoc, dan dén khdi
luong tinh toan 16n va doi héi phan mém manh
mé, lam tang d§ phuc tap va khong phu hop véi
phan tich nhanh hodc mé phong quy mo lon. Mo
hinh vi m6 thuong duogc st dung trong nghién
ctru chuyén sau hodc khi can phan tich chi tiét
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cac hién tugng ma mo hinh don gian khong thé
mo phong chinh xac [9, 13].
3. Bai toan nghién ciru

Nhom tac gia da sir dung cac két qua nghién
ctru thuc nghiém va quy dinh vé cac thong sb co
hoc ctia gach dét sét nung, khdi xdy cla cac tac
gia va tiéu chuan [14—17]. Pong thoi, dua trén
cac cong thirc dé xuét cia cac nghién ciu da
trinh bay trong Muc 2, nhom tac gia phét trién
mo hinh s nhim danh gi4 anh huong cua khdi
xdy chén dén chuyén vi ngang ciing nhu noi luc
trong cot khung. M hinh s6 duoc xay dung dwa
trén cac gia thiét cu thé nhu (1) vat liéu lam viéc
dan hoi (2); quan hé gitra lyc va chuyén vi 1a phi
tuyén; (3) sy lam viéc chung giita tuong va
khung BTCT 12 Iy tuong; (4) khdi xay gach lam
viéc ddng nhét, cac chi tiéu co 1y dugc 1dy theo
diéu kién san xuét tai Viét Nam. Dé nghién ctru
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(a) Kich thude tiét dién dam va cot khung

tac dong cua TXC dén su lam viéc cua khung
BTCT, nhém tac gia lga chon mé hinh khung
phang 3 tang chiu tac dong clia cac loai tai trong,
bao gbm tai trong tinh do trong lugng ban than
két cAu, tai trong tinh tu trong luong TXC, hoat
tai sir dung, va tai trong dong dét theo TCVN
9386:2012 [2] (voi gia thiét nén loai C). Mic du
anh hudng cua tudng xay chén dén su lam viée
ctia khung BTCT da dugc nhiéu tac gia trong va
ngoai nude nghién clru, tuy nhién, viéc xem xét
anh huong cua khoi xdy bang gach dit sét nung
san xudt tai Viét Nam, cung véi anh hudng cia
cac loai 16 mo trong tuong dén su lam viée ctia
khung BTCT dudi tdc dong cua tai trong ngang
van chua duoc nghién ctru ddy du. Do d6, muc
tiéu cua bai bdo la phan tich sy lam viéc cua
khung BTCT, cu thé 1 chuyén vi ngang, md men
udn, luc cit tai chan cot xét dén anh hudng cua
tuong xay cheén khi ¢ va khong c6 16 mo.

(b) B tri tuong chén khung

Hinh 4. Kich thudc tiét dién dim, cot khung, va bd tri TXC

Dé danh gia anh hudong cia TXC va 16 mo
trong tuong dén su 1am viéc cua khung BTCT,
nhom tac gid st dung mo hinh khung BTCT 3
tang, 3 nhip (Hinh 4) v&i cac thong so thiét ké cu
thé nhu sau: nhip L = 6m, chiéu cao ting h =
3.6m, bé tong co6 cuong do chiu nén tinh toan
11.5MPa, c6t thép c6 gidi han chay 300MPa.
Kich thuéc dam duoc chonla b x h = (300 X
600)mm, vai cot thép nhip va gdi dam duge bd
tri 5¢25. Kich thudc cot la b x h = (300 x
600)mm, voi cbt thép doc 10425 duoc bd tri
xung quanh chu vi cft. Téi trong dong dat duoc
mo phong dudi dang luc tinh ngang twong duong

dat tai nut véi gia tri 100kN. Trong nghién ctru,
tuong xay chén duoc xdy bang gach dat sét nung
616 — loai gach phé bién tai Viét Nam — v6i kich
thuoc 170 X 140 X 60mm, cudong do chiu nén
tinh toan ctia khéi xay 1a 1.3MPa (twong tng
khdi xay str dung phd bién tai Viét Nam bang
gach mac 75 va vira xi mang méc 50) va mo dun
dan hoéi 3360MPa [17]. Ba phuong an tao 15
trong tuong dugc xem xét, bao gom 16 cira s6 (15
d6i ximg), 16 cira di (16 khong ddi xtimg) va mo
hinh tang mém (khong c6 tudng xay & tang 1).
Céc phuong 4n nay dugc minh hoa trong céc
Hinh 5, 6 va 7.
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Hinh 6. Cac phuwong an mé 15 cira di (16 khong ddi xing)
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Hinh 7. Cac phuwong 4n ting mém
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4. Két qua va thao luin

Bai toan phan tich duoc thyc hién trén phan
mém Sap2000 version 26 [18] két hop v6i code
trén Matlab [19]. Dé thyc hién tinh toan céc tic
gia da gia thiét TXC lam viéc dong thoi véi
khung BTCT, phuong phap phan tich tinh phi

tuyén dugc ap dung dé nghién ctru. Mbi quan hé
gitra ty 16 m& 16 (%) trén TXC va sy lam viée ctia
khung BTCT thong qua cac dai lugng nhu
chuyén vi ngang (A), mdé men ubén (M) va luc
cit (Q) 16n nhat tai chan cot. Két qua nghién ctiru
dugc thé hién tir Hinh 8 dén 11.

10 180 100
3 3
3 150 80
6 g% Z 60
Z 90 <

4 d=70 = —e—d=70 S 40 —e—d=70

d=110 = 60 d=110 : d=110
2 d=220 30 d=220 20 d=220
0 ——d=330 0 ——d=330 0 —+—d=330

0 20 40 60 _ 80 100 0 20 40 60, 80 100 0 20 40 60 80
Ty 1& m& 16 (%) Ty 18 mo 16 (%) Ty 1€ mo 16 (%)

(a) Quan h¢ gitra A va ty 1¢ mo

10

(b) Quan hé giita M va ty 16 mo 16

(c) Quan hé giita Q va ty 1 mé 16

Hinh 8. Chuyén vi ngang (A), mémen (M) va lyc cit (Q) tai chan cot, trudng hop 16 cira s6 (16 d6i xing)

Hinh 8 minh hoa anh hudng cta ty 1& mé 16
(%) dén cac thong s két cau cua khung BTCT,
bao gom chuyén vi ngang (4), md men udn (M),
va luc cat (Q) tai chan cot, v6i cac chiéu day
TXC khac nhau (d = 70mm,110mm,
220mm, 330mm) — day 1a cac kich thudc phd
bién dugc st dung trong xay dung tai Viét Nam.
Két qua phan tich cho thdy xu huéng chung rang
khi ty 16 mé 16 ting, A cta khung ciing ting, bat
ké do day cua tuong chén. Tudng chén mong
hon (d = 70mm va 110mm) c6é A 16n hon dang
ké so voi cac tuong day hon (d = 220mm va
330mm), cho thay rang tuong chén mong it c6
kha niang chong chiu voi tai trong ngang hon.
Tuong day hon (d = 330 mm) duy tri chuyén vi
nho nhét, phan anh do cimg va kha ning chiu tai
t6t hon. M tai chan cot khung ciing ¢6 xu hudng
tang dan khi ty 1¢ mé 16 ting. Giéng nhu chuyén
vi ngang, cac tuong mong hon (d = 70mm va

110mm) c6 M 16n hon so véi cac tuong day
hon, trong khi tuong day nhét (d = 330mm) c6
mo men udn nho nhat, chimg to kha nang chéng
chiu tot hon ddi vé6i tac dong udn. M ting déu
dan theo ty 16 mo 15, tuy nhién, toc d¢ gia ting
¢6 xu huéng cham lai khi ty 1& mé 16 dat 60%-
100%. D6i v6i Q tai chan cot khung, gia tri nay
¢6 xu hudng ting khi ty 1&¢ mo 16 ting dén
khoang 60%, sau d6 giam nhe khi ty 1&¢ mé 16
tiép tuc ting dén 100%. Cac tudng chén mong
hon (d = 70mm va 110mm) cho thay téc do
gia tang lyc cit nhanh hon khi ty 16 mo 15 ting
tir 0% dén 60%, nhung khi ty 18 mé 18 vuot qué
60%, luc cat bat dau giam. Trong khi d6, tudng
day hon (d = 220mm va 330mm) c6 luc cit
(Q) 6n dinh hon khi ty 18 mé 16 vuot qua 60%,
cho thay kha nang chdng chiu tot hon trudc luc
cat.
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Ty 18 mé 16 (%)
(b) Quan hé giita M va ty 1é mo 16

Hinh 9. Chuyén vi ngang (A), m6 men uén (M) va luc cét (Q) tai chan cot, trudng hop 15 cira di.

Hinh 9 biéu dién mbi quan h¢ gitta 4, M, Q va
ty 16 m& 16 (%) tai chan cot khung trong truong
hop 16 ctra di. Két qua cho thay khi ty 18 mo 15
tang, A cling tang 1én. Sy gia tang nay tré nén rd
rét hon khi ty 1& mo 16 vugt 40%, véi mic do
bién dang ting nhanh khi ty 18 mé 18 dat 100%.
Hinh 9(a) cho thay twong moéng (d = 70mm) co
A 16n hon dang ké so véi cac tudng day hon (d =
110mm, 220mm, va 330mm). Diéu nay chi ra
rang khi do day tuong nho, kha ning chng bién
dang giam, 1am cho hé két cdu trd nén nhay cam
hon véi ty 1& md 16 16n. Tuong ty nhu chuyén vi
ngang, M ciing c6 xu huéng ting khi ty 18 mé 15
tang, tuy nhién, sy gia ting nay dién ra tuyén tinh
hon. Diéu nay cho thiy khi ty 18 mé 16 ting, kha
nang chiu uén ciia hé¢ khung bi anh huong dan

dan theo cach c6 thé du doan trude. DI voi
tudng day hon (d = 330mm), mirc ting M théap
hon so v&i cac tudng mong hon, cho thdy kha
nang chiu lyc ctia tudng day tot hon, gitip hé két
cau duy tri do cing tot hon ngay ca khi ¢6 16 mo.
Bén canh do, Q c6 xu hudéng tang nhanh khi ty
1¢ ma 16 tang tir 0% dén khoang 60%, sau do dat
cuc dai va c6 xu huéng giam nhe khi ty 1& mo 16
tiép tuc ting dén 100%. Piéu nay c6 thé do sy
thay ddi trong phan bd tng suét va bién dang ctia
hé két cAu, khi cac phén tur chiu lyc thay ddi cach
truyén tai trong. Dbi véi tuong day hon (d =
330mm), luc cit cao hon so véi cac tuong mong
hon, phan 4nh kha néng chiu luc cat tot hon cua
tuong c6 do day 16n hon.

(c) Quan hé giita Q va ty 16 m¢ 16

180 100
‘ 150 | 20
120 %0 ————
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Ty 16 mo 15 (%) Ty 16 mo 16 (%) v °

10

(b) Quan hé giita M va ty 16 mo 16

Hinh 10. Chuyén vi ngang (A), md men udn (M) va luc cét (Q) tai chan cot, truong hop ting mém.

Hinh 10 mé ta mbi quan h¢ gitra 4, M, Q v6i
ty 16 mé 15 trong cot khung ctia truong hop tang
mém. Két qua phan tich cho thay 4 tang khi ty
16 mo 16 tang, bat ké gia tri chidu day TXC (d).

A 16n nhat dugc ghi nhan ¢ tuong cé chiéu day
nho nhat (d = 70mm), ching t6 ring tuong
mong hon ¢ kha ning chiu luc kém hon va dé
bi bién dang hon. Khi d ting, mirc do gia ting

(c) Quan hé giita Q va ty 1é m¢ 16
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ctia A giam di, diéu nay cho thay rang tuong day
hon c6 tdc dung han ché su bién dang cua hé
khung do tai trong ngang tac dong lén cot. M co
xu huéng ting khi ty 1& mé 16 ting, véi gia tri M
xay ra tai ty 1 md 16 cao nhét. Doi voi tat ca cac
gid tri d, M ¢ xu hudng tang tuyén tinh theo ty
1¢ mo 15, cho thay su thay doi co thé du doan
truge khi hé két cau chiu tac dong cua tai trong
ngang. Tuong day hon (d = 220mm va
330mm) duy tri kha niang chiu mé men ubn tot
hon so voi1 tuong mong hon, nhung sy khéc biét
giita cac tuong day khong qua 16n, cho thiy rang
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khi ty 1€ mo 16 cao, kha nang chiu mé men udn
ctia hé khung chu yéu dua vao khung BTCT hon
la tuong xay chén. Mac khac, Q co6 xu hudng
giam dan khi ty 18 m¢ 15 tang, ngoai trir mot sd
truong hop dac biét. Sy giam dan cua Q 10 rét
nhit & tuong c6 chidu day nho (d = 70mm),
chig to rang twong mong khong hd trg dang keé
kha nang chiu lyc cit caa cot khi co 16 mé 16n.
Diéu nay cho thiy rang kha nang chiu lyc cit ctia
cot khung giam dan khi ty 18 md 16 tang, dic biét
la v61 cac TXC mong hon.
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(¢) So sanh (A) cho 2 truong hop 16
d6i xtmg (Hinh 5) va ting mém (Hinh
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(b) So sanh (Q) tai chan ¢4t cho 2
truong hop 16 d6i xing (Hinh 5) va
khong doi xung (Hinh 6)
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(d) So sanh (Q) tai chan cdt cho 2
truong hop 16 d6i xtimg (Hinh 5) va
tang mém (Hinh 7)

Hinh 11. So sanh chuyén vi ngang (A) va luc cit (Q) cho cac trudng hop.

Két qua trong Hinh 11 minh hoa rd nét dnh
hudng cta ty 1¢ md 16 dén chuyén vi ngang (4)
va lyc cat chan cot (Q) dbi véi cac truong hop
16 d6i ximg, khong ddi ximg, va tang mém. Hinh
11(a) cho thdy rang v6i cing mot do day tuong
va ty I¢ md 16, su khac biét vé chuyén vi A gilia

16 dbi xtng va 16 khong dbi xing 1a khong déng
ké khi ty 18 mé 16 dudi 60%. Tuy nhién, tir mirc
60% trd 1én, 16 khong ddi ximg gay ra chuyén vi
A 16n hon (ngoai trir tudng day 330mm). Diéu
nay chimg minh rang sy bat d6i xtmg trong cau
hinh 15 1am suy giam sy cAn bang d¢ cting va gay
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nén phan b tng suat khong déu, tir d6 dan dén
bién dang téng thé 16n hon khi ty 18 mé 16 16n.
bac bi¢t, khi tuong c6 do day lon (d =
330mm), su chénh léch A gitra 2 truong hop 1a
bé cho moi ty 1& md 16, cho théy hiéu qua 10 rét
trong viéc kiém soat bién dang ngang khi bd tri
tuong day. Hon thé nita, Hinh 11(b) cho thy xu
huéng Q ting manh dén khoang 60% ty 1& mo
18, sau d6 giam nhe. Tuy nhién, diém déng chu
¥ 1a Q truong hop 16 dbi xtmg cao hon so véi 15
khong ddi xtmg & cung ty 1& mé 19, dic biét 1d
rét khi ty 18 dudi 40%. Cac duong biéu dién Q
ctia nhom 16 d6i xtmg duy tri gié tri cao hon 6n
dinh va dong déu hon, minh chtmg cho kha ning
phan phi tai trong tot hon nhd vao sy can bang
hinh hoc.

Trong khi Hinh 11(c) cho thiy sy khac biét
dang ké vé A gifta truong hop tang mém va 16
mé dbi ximg. V&i cung ty 16 mo 16 va do day
tuong chén, truong hop ting mém ludn co gia tri
A cao hon 3 rét so voi 16 ddi xung, dac biét trong
khoang dudi 80% ty 1&é mé 16. Su khac biét nay
cang 10 rét khi twuong moéng (d =
70mm, 110mm), phan 4nh tic dong bat lgi
manh mé& ctia ting mém tdi do clng tong thé.
Bén canh d6, Hinh 11(d) mé ta bién thién cua Q
theo ty 16 mo 16 gita truong hop tang mém so
v6i 16 dbi xtmg. Trong truong hop 16 dbi xtng
dat cuc dai Q tai trong khoang gﬁn 70% ty 1€ mo
1, thi ting mém giit gia tri Q twong dbi on dinh,
dao dong quanh muc 70 — 80kN, gan nhu
khong chiu anh huéng 16n boi su thay doi ty 18
md 16. Biéu nay cho thiy rang ¢ truong hop tang
mém, tai trong chu yéu dugc truyén qua khung
BTCT ma khong c6 sy tham gia hiéu qud cua
tuong chén. Nguoc lai, & trudng hop 16 dbi ximg,
tuong chén dong vai trod tich cuc trong phan b
ndi luc, sau do suy giam khi hé dan mat do cung
do m& 16 qua 1én.

5. Két luan

Nghién ctru da phan tich chi tiét anh huong
ctia TXC véi cac dang 16 mé va tang mém dén

ung xu cua khung BTCT khi chiu tac dong tai
trong dong dat. Cac két qua thu dugc cho thiy
rang ty 16 mo 16 va do day ctia TXC déng vai tro
quyét dinh dén d6 cimg téng thé, muc d6 chuyén
vi ngang (4), mé men udn (M), va lyc cat (Q) tai
chan cot khung. Khi ty 1¢ mé 16 ting, hé khung
mét dan d ctimg, dan dén chuyén vi ngang va
mo men ubn ting cao, dong thodi gay ra bién doi
luc cét tai chan cot. Khung v61 TXC méng hon
(d = 70mm va 110mm) dé bi suy giam kha
nang chiu tai va d cting so vdi cac tuong day
hon (d = 220mm va 330mm), dac biét khi ty
1é mé 16 vuot ngudng 60%. Pang chu y, trudong
hop ting mém thé hién rd nét anh hudng tiéu cuc
dén do cung va kha nang chiu tai ciia khung, dn
dén tang manh chuyén vi ngang va suy giam hiéu
qua kiém soat bién dang, 1am tiang nguy co mat
6n dinh dudi tac dong tai trong ngang. Két qua
nghién ctru cho thay nén sir dung tuong chén day
hon (= 220mm), han ché ty 1¢ ma 16 vuot 60%
va vu tién 16 m& d6i xtmg dé giam tac dong ticu
cuc dén hé khung.

Tuy nhién, nghién ciru ndy con mot s6 han ché
nhur chi xét mé hinh phang va chua tinh toan day
du céac hiéu tng phi tuyén ciing nhu céc tac dong
dong luc hoc cua dong dat va gio. bé tang tinh
ung dung va chinh xé&c hon, cac nghién ctru tuong
lai nén mé rong phan tich phi tuyén, mé hinh ba
chiéu va tién hanh thyc nghiém kiém ching. Két
qua clia nghién ctru ndy cung cap co s& khoa hoc
quan trong, hd tro cac ki su va nha thiét ké toi uu
hoa két cau khung BTCT c6 TXC, d¢am bao an
toan va hiéu qua trong thyec tién xay dung.
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