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Tém tit

Bai bdo trinh bay két qua khao sat anh hudng clia gifing tudng dén su lam viéc ctia khung bé téng cbt thép cé tudng xay
chén khi chiu tai trong ngang trong giai doan dan hoi bing phuong phap md phéng sé sit dung phan mém SAP2000 dua
trén cdc mo hinh thyc nghiém khung c6 tudng xdy chén clia mot nha nghién citu ngudi Bangladesh MD. Mahir Asif. Bén
mo hinh khung bé tdng cbt thép chen tudng chiu tai trong ngang dugc xdy dung cho céc trudng hop vat liéu tudng xay cheén
khéc nhau c6 va khong c6 giing tuong, trong dé khung bé téng cbt thép va tudng xdy chen duge md hinh héa bing phin
tii tuong duong va lién két v6i nhau bing céc phan tif tiép xiic phit hgp. Nghién ciiu nay khéo sat quan hé luc—chuyén vi,
dd cling ngang va su phan bd ndi luc trong cac ciu kién khung trong cidc md hinh khung bé tong cbt thép cé tudng xay
chén 1am viéc trong giai doan dan hdi. K&t qua nghién ctiu cho thiy gifing tudng dnh hudng dén su lam viéc ctia hé khung
c6 tuong xay chén vé su phan phdi noi luc trong khung va dd ciing ngang ciing nhu kha ning chiu tai trong ngang ctia hé
khung bé tong cbt thép c6 tudng xay chen.

Tir khod: khung bé tong c6t thép; tudng xay cheén; giding twdng; tai trong ngang; mo hinh sb.

INVESTIGATING THE INFLUENCE OF MASONRY TIE BEAMS ON THE PERFORMANCE OF
REINFORCED CONCRETE FRAMES SUBJECTED TO LATERAL LOADS

Abstract

This paper presents an investigation into the influence of masonry tie beams on the behavior of masonry-infilled rein-
forced concrete frames subjected to lateral loading in the elastic stage through numerical simulations performed using
SAP2000 software. The numerical models were developed based on the experimental infilled frame specimens tested by
the Bangladeshi researcher MD. Mabhir Asif. Four numerical models of reinforced concrete frame—masonry infill systems
were established for different masonry material properties, considering cases with and without masonry tie beams. In these
models, the reinforced concrete frame and masonry infill were represented by equivalent elements and connected through
appropriate interaction components. The study evaluates the force—displacement response, lateral stiffness, and internal
force distribution of infilled reinforced concrete frames in the elastic stage. The results indicate that masonry tie beams sig-
nificantly influence the structural behavior of masonry-infilled reinforced concrete frames, particularly in terms of internal
force distribution, lateral stiffness, and lateral load-carrying capacity.

Keywords: reinforced concrete frame; infill masonry; masonry tie beam; lateral load; numerical simulation.
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1. Mé dau

Khung bé tong cbt thép (BTCT) 1a loai két cAu dudc st dung rong rai trong cdc cong trinh xay
dung & Viét Nam va trén thé gi6i. Trong két cAu nay, cdc tAm tudng xay chén (TXC) thudng dugc st
dung véi muc dich bao che va dudc thi cong bang cac vat liéu khac nhau phu thudc vao yéu cau sir
dung va vit liéu phd bién & dia phuong.

*Téac gia dai dién. Dja chi e-mail: tungdv @huce.edu.vn (Tung, . V., va cs.)

207


https://doi.org/10.31814/stce.huce2026-20(4V)-16
mailto:tungdv@huce.edu.vn

Tung, . V., va cs. / Tap chi Khoa hoc Cong nghé Xay dung

Khung BTCT c¢6 TXC dudc ciu thanh tit khung BTCT va TXC. Su lam viéc ctia khung BTCT
c6 TXC c6 nhiéu nét khac biét so vi khung BTCT bdi hai két cAu nay c6 cac ting xt khac nhau khi
chiu tac dung cua tai trong. Khung BTCT c6 tinh déo trong khi TXC c¢ tinh gion. B cing ngang
ctia khung BTCT thudng nhé hon so v6i TXC do kich thudc tiét dién phan ti thanh (dam, cot) trong
khung BTCT thudng han ché hon so véi phan tif tim TXC trong céc cong trinh xdy dung. Nhiéu cong
trinh khoa hoc nghién ctiu vé su lam viéc ctia khung BTCT chén tuting cho thiy riang do ciing ngang
ctia khung ting 1én dang k€ khi k& dén su lam viéc ctia TXC [1-4]. Tuy nhién, cho dén nay hau hét
cdc cong trinh xay dung dudc thiét ké theo quan niém bd qua do ciing ctia TXC va chi coi TXC la
tai trong. Diéu nay thién vé an toan nhung chua phan dnh ding véi do cling ctia khung, c6 thé din
dén sai s6 va lang phi chi phi dau tu xay dung véi cdc cong trinh quy mo 16n c¢6 nhiéu TXC nhu
chung cu, bénh vién, trudng hoc, v.v... Trén thé gidi, nhidu qubc gia da tich hgp 1y thuyét tinh todn
khung BTCT chén tudng dua trén cdc cong trinh nghién ciiu khoa hoc vao céc tiéu chuin hoic tai lidu
ky thuat nhu: FEMA 306-1998 (Hoa Ky) [5], FEMA 356-2000 (Hoa Ky) [6], CSA S304.1-04-2004
(Canada) [7], Eurocode 8 (Chau Au) [8], MSJC 2013 (Hoa Ky) [9], v.v.

Tiéu chudn hién hanh ctia Viét Nam vé két ciu gach d4 va gach dd cot thép TCVN 5573:2025 [10]
- Tiéu chuén thiét ké dua ra nhiéu quy dinh vé ciu tao TXC trong cong trinh xdy dung trong d6 c6
yéu ciu bd sung két cAu giing ngang, giing diing BTCT dbi véi nhitng mang tudng cao, dai dé ting
dd bén, do 6n dinh, do ciing cho két cAu TXC.

Khung BTCT c6 TXC da dudc nghién cifu dau tién bdi Polyakov [1] - mot nha nghién cifu ngudi
Lién X6 (cii) tlf nita cudi thé ky 20, 6ng dé xuét thay thé TXC biang mot thanh chéo tuong duong va
xem xét ting xi ctia két cAu khung chén tudng trong giai doan dan hoi. Sau d6, nhiéu nha khoa hoc
trong va ngoai nudc khdc tiép tuc phat trién y tudng ctia Polyakov [1] khi nghién cifu két cAu khung
BTCT c6 TXC trong giai doan dan hodi va md rong cho ting x{ sau dan hoi véi cdc mo hinh cii tién
khéc nhau nhu tam tuyén tinh, da tuyén tinh, ba thanh chéo tuong duong. Phuong phép phan ti hitu
han (PTHH) véi nhiéu uu diém dudc khdi xudng bdi mot sd nha khoa hoc nhu Mallick va Severn [2]
nim 1967, sau d6 dugc mot sd tac gia khac phat trién va cai tién st dung nhu Jing va Liao [11] nim
1990, Doudoumis va Mitsopoulou [12] nam 1995, Dorji [13, 14] nam 20009. .. st dung mé hinh vi mo
(macro) mo phéng khung chén tudng chiu tai trong ngang. Gan day, mot sd nha khoa hoc da st dung
cac phan mém PTHH manh hon nhu Abaqus va ANSYS thiét 1ap m6 hinh vi m6 (micro) dé nghién
cifu mo phong ting vién xay, tiing mach vita ctia hé két ciu nay d€ danh gia kha chinh x4c dng x1,
tuong tac tiép xiic clia cic thanh phan ciing nhu co ché pha hoai hé két ciu ndy so véi thuc nghiém nhu
Abdulla va cs. [15] nam 2017, Mollaei va cs. [16] nam 2022, Wang va cs. [17] nam 2024, v.v. Giﬁng
tudsng BTCT 12 mot thanh phan khong thé thiéu trong TXC trong mot sb trudng hop theo quy dinh
hién hanh, né dudc sit dung phd bién trong nganh xay dung Viét Nam va trén thé gidi. Gidng tudng
gidp ting kha ning chiu luc, ting su 6n dinh cla mang tudng va ting do cting, do 6n dinh tong thé
ctia hé két ciu khung BTCT c6 TXC. MD. Mahir Asif [18] da thuc hién nghién ctfu thuc nghiém anh
hudng cta giang tuong t6i khung BTCT chén tudng dudi tic dung cla tai trong lip. Két qua nghién
ctiu cho thiy gidng tudng c6 vai trd ting kha ning chiu tai ngang ctia khung BTCT chén tudng tir 7
dén 23% tuy thudc vao loai TXC dudc sit dung. Ngoai ra, tic gia ciing cho ring gidng tudng ciing c6
vai trd quan trong trong viéc ting do déo, kha ning tiéu tan ning ludng ctia két cAu khung BTCT c6
TXC.

Qua céc nghién cifu trén, c6 thé thiy cho dén nay cic tic gid ngoai nudc da thuc hién nhiéu nghién
cifu ing xt ctia khung BTCT c6 TXC thuan tiy v6i nhitng huéng tiép can khic nhau. Nghién cifu
vé anh huéng ctia TXC thuan tiy (tudng gach dit sét nung va tudng gach nhe AAC) dén ting x{ clia
khung BTCT c6 TXC da dudc mot sd tic gia trong nude thuc hién v6i md hinh tinh todn va thuc
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nghiém khéc nhau [4, 5, 19]. Trong d6, Ly Tran Cudng [4] nim 1991 nghién cifu ting xi ctia hé két
cAu trong giai doan dan hdi, Pinh Lé Khanh Qudc [5] dé xuit mo hinh tinh todn khung chén tudng
cai tién va Phan Vin Hué [19, 20] nim 2020 nghién ctiu ly thuyét két cAu khung chén tudng chiu
tai trong dong dét. Tuy nhién, nghién citu vé& anh hudng cia gidng tuong dén su 1am viéc ctia khung
BTCT cheén tudng chiu téi trong ngang chua dudc thuc hién va danh gia day dd. Vi vay, viéc khio sat
4nh hudng cla gidng tuong dén su lam viéc ctia khung BTCT cheén tudng chiu tai trong ngang 1 vén
dé c6 y nghia va can thiét dugc nghién ciu danh gid.

MD. Mahir Asif [18] khong dua ra mo hinh ly thuyét va ciing khong thuc hién mo phdng s6 ma
da tién hanh thuc nghiém trén bén miu khung BTCT cheén tudng ty 1& 1:2 vé6i su thay d6i clia vat lidu
tudng chén va sy xult hién clia gidng tudng. Trong nghién ctiu nay, cic mo hinh khung BTCT chén
tuong c6 cung kich thudc dudc xay dung cho cac trudng hgp vat liéu TXC khac nhau c6 va khong c6
giang tudng theo cdc mau thi nghiém ctia MD. Mahir Asif [18]. Khung BTCT, giang tudng va TXC
cling dugc mo hinh héa bing phan tif tuong duong theo cic gia thiét phut hop. Tir d6 cac tac gia khao
sat anh hudng clia giang tudng dén sy lam viéc ctia hé khung ¢ tudng xdy chén vé su phan phdi noi
luc trong khung va d6 cing ngang cling nhu kha nang chiu tai trong ngang cia hé khung BTCT chén
tuong.

2. M6 hinh PTHH cho khung BTCT chen tuong va nghién ciu thuc nghiém khung BTCT chen
twong cua MD. Mahir Asif

Mb hinh PTHH da dudc cac nha nghién cttu truée day st dung dé€ tinh toan khung BTCT c6 TXC
nhu Sachanski, Mallick va Severn [2] v.v., song diéu kién bién st dung chua pht hgp véi thuc nghiém
vé ting xt ctia khung BTCT — TXC. Mot s6 tac gia khdc da c6 xét dén hién tuong tach ra ctia TXC
va khung BTCT nhu P.G.Asteris [21]; .N.Doudoumis va cs. [12]; J.Dorji va cs. [13, 14]. Cac nghién
cttu thuc nghiém trudc day [1, 2] da chi ra ring khung BTCT va TXC tudng tic vSi nhau thong qua
bé mit tiép xtic quanh chu vi ctia TXC va chiing c6 thé tach nhau ra tity thudc vi tri, do 16n tac dung
ctia luc ngang ciing nhu d6 cting ctia khung BTCT. Do vay néu khong xét dén van dé nay, cac phan tir
c6 niit nam trén giao dién khung BTCT va TXC sé c6 ting xtt khong phit hop véi thuc t& dan dén sai
s6 tinh toan 16n.

Dua vao bai todn hai vt thé tiép xiic va mo

hinh PTHH cua H.S Jing va M.L. Liao [11, 22], Ak K At
xem khung BTCT va TXC la cdc phén t tim, bo .—|_—mw\w——.
qua bién dang va do truot giita bé mit tiép xiic A=0

thi c6 thé thay thé cac phan ti tAm tiép gidp giita
khung BTCT va TXC bing thanh lién két tuong Hinh 1. Ciu tao thanh lién két tuong duong chiu
duong chiu nén ly tudng “gap element”. Ciu tao nén ly tudng
thanh lién két tuong duong chiu nén 1y tudng “Gap
element” [23] dugc minh hoa trong Hinh 1, gdm mdt 16 xo ¢6 dd cting k, truyén luc nén thong qua bé
miit tiép xiic ctia tAm tuyét di cting va hoan toan khong chiu kéo (khi chiu kéo hai tim tich nhau ra
mot doan A # 0). Trong Hinh 1, A 13 diém giiia ctia phan t6 cot (dam), A, 1a diém giita phan t6 tudng
ctia phan tif dang xét.
2.1. Dé ciing ciia phan tit Gap element

Trong phan mém SAP2000 [23], phan ti Gap element 12 mdt trong nhiing phan ti lién két ¢6 sin
dugc thiét 1ap v6i nén tang 12 bai todn hai vat thé tiép xiic va md hinh PTHH cta H.S Jing va M.L
Liao [11, 22]. Phan tit ndy thudng dudc st dung dé biéu dién su tiép xiic gitta hai cAu kién thong qua
luc tiép xic gitta ching. Hinh 2 md t4 mot phan ti tiép xic “Gap element”, trong d6 i va j 1a cic diém
nit ctia b phan tiép xic, k 12 d6 cling ctia phan ti.
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Thong sb co ban & day 1a d6 ciing k ctia phan (Wi
ti lién két, d6 ciing k nay ty 1& thuan véi md dun
dan hdi cla tuong chén. Theo khuyén nghi clia
SAP2000 [23], d6 cting k ctia phan ti lién két dugc i
gdi y lay trong khoang tit 100 dén 10000 lan do _:T Mo
ciing ctia phan t ma no6 lién két.

Theo Dorji [13, 14], mbi quan hé gifta do
cling tudng chén va do cling phan tif tiép xuc (gap % i
stiffness) véi kich thudc phan tir 150 mm dugc tinh
bdi phuong trinh:

k = 0,0378E,,t + 347 (1) ® |

trong d6 k 12 do cting ctia phan tir tiép xic; E,, 1a Hinh 2. Phan t lién két Gap element [23]
mo dun dan hoi ciia tudng cheén; ¢ 13 bé day clia tudng chen.

2.2. Nghién citu thuc nghiém cia MD. Mahir Asif [18]

a. Thong s6 cdc mau thuc nghiém

Trong nghién ciiu thuc nghiém nay, bén miu khung BTCT chén tudng mot tang mot nhip dudc
xdy dung va tién hanh thi nghiém duéi tac dung ctia tai trong ngang tuan hoan theo cic chu ky gia
tai. Bon mau thuc nghiém dudc xay dung c6 cung kich thudc va tiét dién cAu kién chi khac nhau vé
vat liéu TXC va su c6 mit cla giang tuong, trong dé: khung BTCT chen tudng gach dic (ky hiéu
khung SB), khung BTCT chen tudng gach dic c6 giing tudng (ky hiéu khung SBL), khung BTCT
chén tudng gach 16 réng (ky hiéu khung PB), khung BTCT cheén tudng gach 16 réng c6 gidng tudng
(ky hiéu khung PBL). M4u khung BTCT c6 khoéng cach gitta hai truc cot 1a 1675 mm; chiéu cao ti
chan cot dén truc dAm trén 1a 1600 mm. M&i khung bao gom hai cot tiét dién 150x150 mm va hai
dam tiét dién 150x150 mm, 280x450 mm. Truong hop khung c6 gidng tuong, tiét dién gidng tudng
12 125100 mm. Bé day TXC véi trudng hop gach dic 1a 120 mm, véi trudng hop gach 16 rong 1 104
mm. Chi tiét kich thudc, tiét dién, bd tri cot thép clia cac ciu kién khung thuc nghiém dudc thé hién
trong [18]. Mot Iuu y quan trong la trong nghién ciiu clia tic gia [18] gidng tudng khong lién két toan
khbi v6i khung BTCT ma dugc lién két thong qua vita xay.

Gi4 tri tai trong ngang tac dung tai nit dinh khung theo chu ky gia tdi tac dung 1én cic maiu thi
nghiém ting tuan tu theo trinh tu: 0 kN, 40 kN, 80 kN, 120 kN, 160 kN. Trong mdi chu ky gia tai —
giam tai, luc ngang va chuyén vi ngang tuong ting dugc do dac tai mdi cip tai ting gidm 10 kN.

b. Két qua ctia nghién cifu thuc nghiém

Quan hé luc — chuyén vi ctia bbn mau khung thuc nghiém qua cédc chu ky gia tai dugc thé hién chi
tiét trong nghién cttu cia MD. Mahir Asif [18].

3. M5 hinh s6 cac khung thure nghiém
3.1. Théng sé tinh todn cdc mé hinh sé

Khao st 4 md hinh s6 khung BTCT chén tudng dua trén mo hinh nghién cifu thuc nghiém ctia
MD. Mahir Asif [18]. Trong nghién citu thuc nghiém, tic gia [18] st dung vat liéu khung bé tong cbt
thép va tudng xiy chén c6 cic thong sb ky thuit cu thé duge tom tat trong Bang 1.

Tai trong ngang xem xét khdo sat trong bai bdo niy tuong ing véi gidi han dan hdi ctia hé két cau
la P =60 kN.
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Bang 1. Thong sb vat liéu sit dung trong thi nghiém ctia MD. Mahir Asif

Chi tiéu Bé tong khung Tuong gach dac Tudng gach 16
Cuong d6 nén (MPa) 21,63 11,11 4,5
Mb dun dan hoi (MPa) 27730 6094 2475
Trong lugng riéng (KN/m?) 24 18 14
Hé sb Poisson 0,2 0,15 0,15

********* P22 & & & & & & & & @hAP2
Bl £EE £ L 5 E ONE
O O O O Ol O O O O o O O O O O O O O [}
GAP1 GAP1 GAP1 GAP1
GAP1 I GAP1 GAP1 GAP1
GAP1 GAP1 GAP3 GAP3

GAP4 GAP4
GAP1 GAP1 [ GAPS GAPS |
GAP1 GAP1 GAP1 GAP1
GAP1 GAP1 GAP1 GAP1
GAP1 GAP1 GAP1 GAP1
GAP1 GAP1 GAP1 GAP1
GAP1 GAP1 GAP1 GAP1
P & 5 & & & & & & GAP2 G I O O B O 3 O B -, -
d| o & & o] 3] 3 3] 3] 3] & o] of o o] o] & o] B o °of &

(a) Khung SB, PB (b) Khung SBL, PBL

Hinh 3. Ludi chia md hinh phan tif tiép xic ctia c4c khung

Bang 2. Po cling phan tif tiép xic trong cdc mo hinh tinh todn

Do ciing k ctia phan ti tiép xiic (kN/m)

Khung BTCT chen tudng
GAPI1 GAP2 GAP3 GAP4 GAP5S
TXC gach dac 27989.4 139947 - - -
TXC gach dic c6 giang tuong 279894 13994,7 237084 10413,4 18659,6
TXC gach rong 10076,7  5038.4 - - -
TXC gach rong c6 gidng tudng 10076,7  5038.,4 9052,2 4265,7 6717,81

Lu6i chia md hinh héa va vi tri phan ti tiép xtic cac khung BTCT cheén tudng trong cic thi du tinh
toan dugc thé hién tai Hinh 3.

Tinh todn khio sit cdc mo hinh sb dudc thuc hién trén phan mém SAP2000.V26.3.0, sit dung “gap
element” cho céc phan tif tiép xiic giita khung BTCT va TXC, phan ti “shell” cho TXC, khung BTCT
va gidng tudng. PO cing k clia phan tif tiép xic “gap element” ting véi kich thuéc 1udi chia TXC 150
mm dugc tinh theo cong thiic (1) va dudc tong hop tai Bang 2. Trong Bang 2, GAP1, GAP2, GAP3,
GAP4, GAPS 1a cic phan ti tiép xdc thé hién tuong tac gilta khung va TXC tai céc vi tri ¢6 dién tich
tiép xtic khac nhau doc theo bién tiép xuc.

3.2. Tong hop két qud tinh todn

Két qua tinh todn ting suit nén chinh trong cic khung mé hinh dugc thé hién trén Hinh 4. Tir két
qua thu dugc tir Hinh 4, trong tit ca cdc mo hinh khung chén tudng chiu tai trong ngang c6 giing
tudng hoic khong c6 gidng tudng, nhén thiy ring trong tudng xiy chén c6 su xuat hién dai nén chéo
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hinh thanh tir géc dén tdi dén géc dbi dién.

(c) Khung PB (d) Khung PBL

Hinh 4. Ung sut nén chinh trong cic khung mé hinh (kN/m?)

Két qua tinh toan chuyén vi ngang tai dinh khung ky hiéu f va do ciing ngang R (R = P/f) ciia
khung dugc thé hién trong Bang 3.

Bang 3. Két qua chuyén vi ngang va do cling ngang ctia khung

Khung SB SBL PB PBL

£ (mm) 2,14 2,40 4,26 4,44

R (KN/mm) 28,04 25,00 14,08 13,51
AR ~12,16% —4,22%

Tit két qua trinh bay trong Bang 3, c6 thé thiy khi c6 thém su xuit hién clia gidng tudng, do cling
ngang ctia khung BTCT chén tudng trong giai doan dan hdi gidm xubng. Cu thé, dbi véi trudng hgp
TXC la gach dic khi bd sung gidng tudng, do cing ngang clia khung trong giai doan lam viéc dan hoi
gidm xudng khoang 12,16% so v6i khung BTCT chén tuong khong dudc ciu tao giing tudng. Trong
trudng hop khac, khi TXC la gach 16 réng do cling ngang ctia hé khung trong giai doan 1am viéc dan

212



Tung, . V., va cs. / Tap chi Khoa hoc Cong nghé Xay dung

hdi gidm xubng khoang 4,22% so véi khung BTCT cheén tudng khong dudc ciu tao giang tuong. Diéu
nay dudc giai thich 1a do trong thi nghiém ctia tac gia [18] giang tuong khong dugc lién két toan khéi
v6i khung BTCT xung quanh.

So sanh két qua tinh toan chuyén vi ngang tai dinh khung giita mo6 hinh tinh todn va nghién cifu
thuc nghiém ctia MD. Mahir Asif [18] dugc tong hop tai Bang 4.

Béng 4. So sanh chuyén vi dinh khung giita md hinh tinh toan va thuc nghiém

Khung SB SBL PB PBL
JSprHH (Mmm) 2,14 2,40 4,26 4,44
JNerN (mm) 23 3,58 4,24 4,54

Af 6,96% 32,96% —0,47% 2,20%

C6 thé thiy tir két qua so sanh chuyén vi dinh khung giita md hinh tinh todn va thuc nghiém trong
giai doan 1am viéc dan hdi cho thly mo hinh s phan 4nh tuong dbi tot xu hudng 1am viéc cla céac
dang khung. Dbi v6i cac khung SB va PB, sai léch chuyén vi nhé (1an ludt 13 6,96% va —0,47%),
chiing t6 m6 hinh dan hoi tuyén tinh dugc xay dung 12 hop ly va mo phdng tbt do ciing tdng thé clia
hé két ciu. D6i v6i cac khung c6 giang tuong (SBL, PBL), sai 1éch 1an lugt 1a 32,96% va 2,20%, cho
thAy mo hinh tinh todn hién tai c6 xu huéng danh gid do ciing ctia hé khung BTCT chén tudng trong
giai doan 1am viéc dan hoi tuong ddi phit hdp so véi thuc nghiém.

4. Két qua khao sat tham sb

Trong cic md hinh PTHH ctia khung SBL va PBL & trén, giang tudng khong dudgc lién két toan
khéi véi khung BTCT. Tuy nhién, trong thuc té xdy dung cic cong trinh & Viét Nam, gidng tudng
thudng dudc ciu tao lién két toan khdi cing v6i hé khung BTCT xung quanh. Véi viéc diéu chinh
lién két giita giang tudng va khung BTCT thanh lién két ciing, do ciing ctia hé khung ting 1én so véi
mo hinh gbc di dugc ki€ém ching & muc 3 (Bang 5) 1a phit hdp v6i xu huéng 1am viéc ctia khung
BTCT chén tudng. Do d6, trong muc nay, mo6 hinh khung SBL va PBL (trong d6 giang tudng dudc
diéu chinh lién két toan khéi v6i khung BTCT) dugc st dung d€ phan tich anh hudng ctia cac tham sb
dén su 1am viéc ctia khung BTCT chén tudng trong giai doan lam viéc dan hdi.

4.1. Anh hudng ciia tiét dién gidng twong
Tiét dién gidng tudng cla khung dudc khdo sét tai cc tiét dién: 125x70 mm, 125x100 mm,

125%125 mm va 125x150 mm, ky hiéu lan ludt v6i cic mau trong md hinh PTHH 12 SBL(PBL)-G1,
SBL(PBL)-G2, SBL(PBL)-G3, SBL(PBL)-G4.

Bang 5. Chuyén vi ngang va do ciing ngang ctia khung SBL khi thay doi tiét dién giang tudng

Khung SBL-G1 SBL-G2 SBL-G3 SBL-G4
f (mm) 1,96 1,85 1,8 1,77
R (kKN/mm) 30,61 32,43 33,33 33,90
AR -5,95% - 2,70% 4,32%

Bang 5 va Bang 6 trinh bay két qua tinh toan chuyén vi ngang tai dinh khung va do ciing ngang
tuong ting ctia cac khung SBL va PBL khi thay ddi tiét dién gidng tudng. Két qua cho thiy, viéc thay
doi tiét dién giang tuong anh hudng tucng dbi han ché t6i do ciing ngang ctia khung trong giai doan
lam viéc dan hoi. Cu thé dbi véi khung SBL, do ciing ngang ting ti 32,43 kN/mm (SBL-G2) 1én 33,33
kN/mm (SBL-G3) va 33,90 kN/mm (SBL-G4), tuong ting miic ting lan luct 2,70% va 4,32% so véi
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mo hinh tham chiéu. Trong khi d6, khung PBL c6 d6 cting ngang ting tir 19,17 kN/mm (PBL-G2)
1€n 19,61 kN/mm (PBL-G3) va 20,00 kN/mm (PBL-G4), v6i muc tdng tuong ung 2,24% va 4,15%.
Ngoai ra, khi giam tiét dién giang tudng d6i véi khung SBL dd ciing ngang giam 5,95% (SBL-G1),
con véi khung PBL d6 ciing ngang giam 5,11% (PBL-G1).

Bang 6. Chuyén vi ngang va do ciing ngang ctia khung PBL khi thay ddi tiét dién giing tudng

Khung PBL-G1 PBL-G2 PBL-G3 PBL-G4
£ (mm) 3,29 3,13 3,06 3
R (kKN/mm) 18,24 19,17 19,61 20,00
AR ~5,11% - 2,24% 4,15%

Két qua ctia khao st cho thiy viéc bb tri giang tudng c6 lién két toan khéi véi khung BTCT c6
4nh huéng ding ké dén do cing ngang ctia khung BTCT chén tudng khi 1am viéc dan hoi, trong d6
hiéu qua gia ting do cing ngang cta khung thé hién rd hon ddi véi trudng hop khung BTCT chén
tudng gach 16 rong so véi trudng hop khung BTCT cheén tudng gach dic. Ngoai ra, trong giai doan
lam viéc dan hdi viéc bd tri thém gidng tudng gitp giam ndi luc trong khung, cai thién kha ning chiu
luc ctia hé khung BTCT cheén tudng, dng suat nén chinh trong TXC giam so vé6i trudng hop khong
dudc ciu tao giang tudng.

4.2. Anh hudng ciia vi tri giding tuong

DE khao sat anh hudng ctia vi tri gidng tudng trong khung dén do cing ctiia khung BTCT chén
tuong trong giai doan lam viéc dan hdi, vi tri clia giang tudng trong mo hinh s dudc thay ddi 1an lugt
tai cac vi tri h/4, h/3, h/2, 2h/3, trong d6 h 1a chiéu cao ctia khung BTCT cheén tudng. C4c miu mo
phéng PTHH dugc ky hiéu 1an lugt 1a SBL(PBL)-V1, SBL(PBL)-V2, SBL(PBL)-V3, SBL(PBL)-V4.
Bang 7 va Bang 8 trinh bay két qua tinh todn chuyén vi ngang tai dinh khung va do cling ngang clia
cac khung SBL va PBL tuong ting véi cic vi tri clia gidng tuong trong khung khac nhau.

Bang 7. Chuyén vi ngang va do cling ngang ctia khung SBL khi thay d6i vi tri clia gidng tudng

Khung SBL-V1 SBL-V2 SBL-V3 SBL-V4
f (mm) 1,68 1,75 1,86 1,85
R (kN/mm) 35,71 34,29 32,26 32,43
AR 9,19% 5,41% -0,54% -

Bang 8. Chuyén vi ngang va do ciing ngang ctia khung PBL khi thay d6i vi tri clia giing tudng

Khung PBL-V1 PBL-V2 PBL-V3 PBL-V4
f (mm) 2,93 3,04 3,25 3,13
R (kN/mm) 20,48 19,74 18,46 19,17
AR 6,39% 2,88% -3,83% -

Tit két qua 6 Bang 7 va Bang 8 c6 thé thiy vi tri dit giing tudng c6 anh hudng dén do cing ngang
clia ca hai khung SBL va PBL trong giai doan lam viéc dan hoi. D6i véi khung SBL, khi giing tudng
dugc b tri tai vi tri h/4, dd cling ngang dat gia tri 16n nhit 1 35,71 kN/mm, ting 9,19% so véi trudng
hop b tri gidng tai vi tri 2A/3. Khi giang dich chuyén 1én cac vi tri #/3 va h/2, 6 ciing ngang giam
xudng 1an lugt con 34,29 kN/mm va 32,26 kN/mm. Xu huéng tucng tu ciing dugc ghi nhan dbi véi
khung PBL, trong d6 do ciing ngang 16n nhit dat 20,48 kN/mm khi giang dt tai //4, va giam dan khi
giang dit tai 4/3 va hi2.
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4.3. Anh huéng ciia vt liéu tuong chén
Tudng chén c6 anh hudng tuong dbi 16n dén do ciing ngang ctia khung BTCT chén tudng trong
giai doan 1am viéc dan hdi. Trong nghién cifu nay, bdn mitc mod dun dan hdi ctia tudng chen dugc khio
sat bao gdom 2475 MPa (tuong ing mau thuc nghiém gach 16 réng), 4300 MPa, 6094 MPa (tucng dng
mau thuc nghiém gach dic), 8000 MPa tuong tng v6i cdc mau ky hiéu SBL-T1, SBL-T2, SBL-T3,
SBL-T4.
Béang 9. Chuyén vi ngang va do ciing ngang ctia khung SBL khi thay d&i do ciing clia tudng chén

Khung SBL-TI SBL-T2 SBL-T3 SBL-T4
f (mm) 2,71 22 1,85 1,62
R (kN/mm) 22,14 27,27 32,43 37,04
AR —46,49% ~18,92% - 12,43%

Két qua khdo sat tai Bang 9 cho thiy vit liéu tudng chén c6 dnh hudng ddng ké dén do cling ngang
ctia khung BTCT chén tudng trong giai doan 1am viéc dan hoi. Khi mo dun dan hoi tudng chén giam
xubng 2475 MPa, do ciing ngang ctia khung gidm manh con 22,14 kN/mm, tuong tng giam 46,49%
so v6i mo hinh tham chiéu thuc nghiém. V6i mo dun dan hdi tusng chén bang 4300 MPa, do ciing
ngang dat 27,27 kN/mm, giam 18,92%. Ngudc lai, khi m6 dun dan hdi tudng cheén ting 1én 8000 MPa,
do cuing ngang cia khung tang 1én 37,04 kN/mm, tuong vng ting 12,43%.

5. Két ludn chung

Trong nghién ctiu nay, cdc tic gid di tién hanh khao sat bén mo hinh s6 thuc nghiém bao gdm:
khung BTCT cheén tutng gach dic, khung BTCT chén tuong gach dic ¢ giang tudng, khung BTCT
chén tudng gach 156 rdng, khung BTCT chén tudng gach 16 réng cé giang tudng lam viéc trong giai
doan dan hoi. Mot sd két luan chinh c6 thé rit ra dudc nhu sau:

- Gidng tudng khi dugc lién két toan khdi véi khung BTCT trong moi trudng hgp déu cé anh
hudng dang ké dén do cling ngang ctia khung BTCT chén tudng trong giai doan lam viéc dan hoi. Khi
c6 su hién dién ctia gidng tudng, do ciing ngang ctia khung BTCT chén tudng 16n hon so véi khung
BTCT chén tudng khong dudc cu tao giang tuong, gitip giam noi luc trong ciu kién khung, cii thién
kha ning chiu ti trong ngang trong giai doan lam viéc dan hdi. Trong trudng hop giing tudting khong
lién két toan khdi véi khung BTCT xung quanh thi téc dung ngudc lai.

- Trong giai doan lam viéc dan hdi, su xuit hién cla giing tudng lam thay ddi su phan bd ting
sult, bé rong ctia dai nén xién hinh thanh tlf géc nhan tai dén géc dbi dién clia khung chén tudng, 4nh
hudng cla gidng tudng t6i do ciing ngang cia khung BTCT chen tudng gach dic han ché hon so véi
khung BTCT chén tudng gach rong.

- Kha néang chiu tai trong ngang va do ciing ngang ctia khung BTCT trong giai doan lam viéc dan
hdi thay d6i dang ké khi thay d6i vat lidu ctia tudng chen. Ngudc lai, vi tri va tiét dién clia gidng tudng
anh hudng khong dang ké t6i do cling ngang ctia khung BTCT chén tudng.

Tuyén bb vé viéc st dung tri tué nhin tao tao sinh va cong nghé hé tro béi Al
Céc tic gia xac nhan khong st dung bat ky cong cu tri tué nhan tao tao sinh hoic cong nghé hd
trg b&i Al nao trong qu4 trinh chuin bi va hoan thién ban thao.
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