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KHA NANG CHIU CAT CUA DAM NOI PAT COT THEP THONG THUONG
TRONG KET CAU VACH - LOI NHA NHIEU TANG

Poan Xuin Quy', Nguyén Tién Chwong'

Tém tit: Trong tinh todn két cau vdch - 16i trong nha nhiéu tang can ké dén sw c6 mdt ciia dam noi @é
ting hiéu quad cia cdc loai két cau nay. Tuy nhién, dam néi phdi chiu néi luc 1ém va cé xu huéng phd
hoai trude tién. Dam noi phdi duwoc tinh toan va cau tao dam bao dwoc do bén va dé cung dé cé thé dap
ung yéu cau lam viée cia hé két cau. Cé nhiéu nghién ciru vé kha nang chiu lyc cing nhw sy lam viéc
ctia dam néi ca vé thuc nghiém va trén cdc mo hinh s6. T uy nhién,cac nghién cuu dya trén cac cu tao
cot thép nhat dinh, chua ¢6 mét khdo sdt cu thé vé vai tro cia cot thép doc va cot thép dai ti kha ndng
chiu cdt ciia dam. Bai bdo sé dwa trén nghién ciru 1y thuyét, so sanh cdc mé hinh tinh todn d@é danh gid
sw lam viée ciia dam néi diea trén ham lweong cia hai logi cot thép néi trén. Két qua cho thdy cot thép
doc anh huéng déang ké dén kha néng chiu cdt ciia dam néi va can dwoc ké dén trong tinh todn két cau
dam loai nay.

Tir kho4a: Dam néi/ Lanh t6, kha nang chiu cét, két cAu vach, két cdu 151, nha nhiéu tﬁng, ly thuyét mién

nén cai tién (MCFT).

1. PAT VAN PE

Dam ndi 1a loai c4u kién nbi giira hai vach don
voi nhau tao thanh vach kép hodc ndi cac tudng
hé cia két cau 18i v6i nhau tao thanh két cau 16i
ntra kin. Cac nghién ctru (Smith BS, 1991) (N.T.
Chuong, 2015) (N.T. Chuong va B.X. Quy, 2018)
da chi ra dam ndi co vai tro quan trong trong sy
lam viéc cua hai loai két cau nay trong viéc dam
bao cho hé két cau 6n dinh ngay ca khi cac dim
trong hé két cau bi pha hoai (B.X. Quy va N.T.
Chuong, 2021).

Khi ddm ndi dat trong co cAu chiu lyc cua vach
kép hoac 161 nira kin, mac du két cdu c6 thé chiu
luc ngang hodc xodn nhung dam ndi ludn lam viéc
phang. Dam ndi ¢6 so d6 ngam hai dau vao hai
vach bién. Dam ndi c6 ndi luc 16n va néu khong
duoc thiét ké di chiu Iyc s& bi pha hoai va giam
mot phﬁn kha nang chiu luc ctia hé két cau. Vi vay
ma c6 tai liéu da bo qua vai tro ciia dim ndi trong
tinh toan két cau (B.S. Taranath, 2010). Khac véi
dam binh thuong, dam ndi thuong cé ti 1& nhip
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trén chiéu cao tir 2 dén 4 va lam viéc c¢6 xu hudng
theo dang dam cao. Vi vdy ma céc tiéu chuan tinh
toan dua ra cong thtrc tinh todn khac so vdi cling
khac v6i tinh toan cua dam thuong (N.T. Chuong
va b.X. Quy, 2020).

Dam nbi thuong dugc cdu tao riéng ré lam hai
loai: thtr nhat 1a dam ndi dat cbt thép thong
thuong, thir hai 1a ddm ndi dat thém cbt thép chéo
(hodc 1a dit cbt thép chéo 1a chinh va ham luong
cbt doc, cbt dai it hon dam thudng). Viée tinh toan
cho hai loai dim ndi nay Ia khac nhau. Cac nghién
ctru chi ra kha nang lam viéc cta dam ndi dat cbt
thép chéo tét hon dam ndi dit cdt thép thuong vé
do déo (T. Paulay & J.R. Binney, 1974). Tuy
nhién trong nhiéu truong hop, dat dam ndi cot
thép thuong van hiéu qua néu nhu duge cdu tao
hop Iy (E. Lim et al, 2016) (L. Galano & A.
Vignoli, 2000) ngoai ra do tinh chat kho thi cong
ctia dam dat thép chéo nén néu dam thuong c6 sy
lam viéc tdt thi cling wu tién dugc st dung.

Phan 16n céc nghién cuu vé kha nang chiu luc
cho dam ndi dat cdt thép théng thudng duogc thuc
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hién dé so sanh v&i dam ndi dat cdt chéo cung
kich thudce (D. Naish & J.W. Wallace, 2010) hoac
la, chiing duoc nghién ctru véi cac ham lugng cot
thép nhat dinh. Trong cac tiéu chudn tinh toan
cling chi dé cap dén su lam viéc cta bé tong va cot
dai ma khong co thanh phan cua cdt thép doc do
duogc tinh toan theo quan diém tiét dién nghiéng
(TCVN 5574:2018).

Nghién ctru cua tac gia (B.H. Long va P.P.A.
Huy, 2016) v&i viée tinh toan theo m6 hinh truong
nén cai tién don gian (SMCFT) da danh gia vai tro
cta cbt thép doc dbi voi sy 1am viée chiju cét cua
dam bé tong truyén thong. Nghién ciru (Mihaylov,
2017) theo mo hinh dan ciing chi ra vai tro ctia cot
thép doc @i véi su lam viée clia dam néi.

Bai béo trinh bay mé hinh bang phan tir hitu
han cho mét trudng hop dam ndi dd dugc thi
nghiém, sau d6 thay ddi cac ham lugng cbt thép
dé khao sat sy 1am viéc. Két qua duoc so sanh voi
cac tinh toan theo cac phuong phap khic nhau dé
theo doi sw anh hudng cdt thép doc va cdt thép dai
ddi véi su lam viée cuia dam.

2. LY THUYET TINH TOAN VA MO
HINH NGHIEN CUU CUA DAM NOI

Theo su lam viéc cia dam ndi trong hé két cau
c6 thé tach so dd lam viée ciia dam ndi nhu trén
Hinh 1. Theo d6 dam néi dugc ndi vao hai tuong
bién dé tao lién két ngam cua hai dau, tuong bién
trai dugc gitr cd dinh con tuong bién phai co thé di
chuyén duoc theo phwong dimg nhung dugc giit
dich chuyén theo phuong ngang.
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Hinh 1. M6 hinh PTHH ciia dam noi
theo phan mém Vector2

Dam ndi duoc nghién ctru trong bai bao 1a miu
dam CB20-2 (E. Lim, 2016). Dam c6 kich thuéc
30x50cm, ti 1& nhip trén chiéu cao bang 2 - dang
dam cao (deep beam (B.I. Mihaylov, 2013)). Pau
tién mo hinh hoa, lya chon cac thong s6 cho khép
voi két qua thi nghiém, sau d6 diéu chinh dé khao
sat kha ning chiu cat cia dam ndi theo cac ham
lwong bt thép doc va cdt thép dai.

Khdo sat dim ndi duogc dya trén M6 hinh theo
Iy thuyét mién nén cai tién (MCFT) (Vecchio &
Collins, 1986) trong phan mém (Vector2, 2017)
(nguoi dung phai ty mé hinh phan tir, lwva chon mé
hinh vat liéu, md hinh ct thép, cac mo hinh lién
két), md hinh MCFT duoc tinh tu dong theo phan
mém Response2000 (E.C. Bentz & M.P. Collins,
2000). Dam nbi con dugc tinh theo Iy thuyét mién
nén cai tién don gian (SMCFT) (Bentz et al, 2006)
bang cach 1ap cac bang tinh dung dan dé tinh ra
dugc kha ning chiu cit va bé rong vét nit twong
mg. Ngoai ra, két qua tinh toan con dugc so sanh
voi két qua tinh theo cong thirc thuc nghiém cua
tiéu chuan My (ACI 318-19) va cong thic cua tiéu
chuin Viét Nam (TCVN 5574:2018).

Kha ning chiu cat tinh toan theo SMCFT dugc
xac dinh theo (mg suét cit trong tiét dién:

v:ﬁﬁ+pzﬁwcot9 (1)

Véi B va 0 1a hai dai lugng quan trong can xéac
dinh, hai dai luong ndy rang budc lan nhau, theo
MCEFT phai lap cac bang tinh sdn kha phirc tap va
kho dé tinh toan thu cong. Tuy nhién, SMCFT xac
dinh hai dai lugng nay doc 1ap theo cac biéu thirc
(2) va (3).
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B rong vét nit cia dim theo ly thuyét
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Céc thong s6 tinh toan dwgc cho nhu trén Hinh 2:

Hinh 2. Céc théng s6 trong mé hinh SMCFT

Trong md hinh SMCFT, khi tinh todn cac gia
tri bién dang, khoang cach vét nut duoc gia dinh
roi tinh 1ap sao cho thoa man diéu kién gia thiét
ctia bién dang ban dau va ng suat trong cdt thép
doc khong vuot qua gidi han chay cua néd. Tinh
toan SMCFT 1a mét qua trinh tinh lap, két qua
cudi cung cua vét nit ¢6 dugc sau khi d3 xac dinh
duogc gia tri bién dang, mg sut cit (trung binh)
trong bé tong, va goéc nghiéng 0.

Cac thong sb vat liéu cua dAm ndi duoc nghién
ctru nhu sau: bé tong co6 f. = 52,2Mpa, cdt thép co
2161 han chay f; lan luot bang 502Mpa cho D13,
bang 450,3MPa cho D32 va 447,8Mpa cho D36.
Thép dai ban dau bd tri c6 ham lwong 1,26% (thép
D13a70), thép doc mdi 16p dit 2D32 va 1D36
(ham luong 1,75%). M6 hinh cac dam ndi theo
thong s6 nay cho khép véi két qua thi nghiém.
Sau d6 didu chinh cot thép dai xudng 0,63% va
0,315% dé khao sat két qua. Ung voi mdi ciu tao
thép dai, cho thép doc thay d6i tir ham lwong
0,11% dén 2,62%.

3. KET QUA KHAO SAT SU LAM VIEC
CUA DAM NOI THEO HAM LUQNG COT
THEP DQOC VA COT THEP PAI

3.1. Két qua so sanh phén tich mé hinh véi
két qua thwe nghiém

Hinh 3 1a két qua phan tich ciia cia phan mém

Vector2 duge so v6i két qua thuc nghiém. Két
qua tinh toan vét nut tinh bang cong thic cua
SMCET cho két qua du doan kha tét, bé rong
vét nut khi lyc cit dat gia tri 1on nhat 1a
0,41lmm (phan mém Vector tinh duoc bé rong
vét nut 12 0,52mm) so véi két qua thuc nghiém
1a 0,5mm. Két qua tinh toan ty dong theo mo
hinh MCFT bang phan mém Response 2000 va
tinh toan bang 1y thuyét SMCFT ciing cho kha
ning chiu cat twong tu véi két qua thuc nghiém
(luc cat tinh duoc twong tng bang phan mém
Response va SMCFT la 1130KN va 1111KN so
v61 1098KN cua thuc nghiém).
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Hinh 3. Quan hé luc - ti Ié Drift cua mau CB20-2
theo KQ thi nghiém va VecTor?2

3.2. Két qua khao sat kha ning chiu lwce
ciia dAm ndi theo cic truong hop cdu tao cia
¢t thép dai va thép doc va theo cic md hinh
tinh toan

Két qua tinh toan kha ning chiu cat va bé rong
khe nit dugce cho trong Bang 1, Bang 2 va Bang
3. Trong d6 a. - bé rong vét nut duoc tinh theo
cong thirc cia SMCFT. Bang 4 thé hién két qua
tinh toan cho dim c6 HLCD bang 1,75% va
HLCTD dugc thay doi.
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Bang 1. Két qua tinh toan cho dam theo HLCP 0,315%

HLCD | HLCTD V_ MCFT | V.ACI | V.TCVN | V Res | V_SMCFT Aer
(KN) (KN) (KN) (KN) (KN) (mm)
0315% | 0.11% 424 401 352 190 163 0.81
0.315% | 0.44% 522 401 352 360 355 0.69
0315% | 0.88% 566 401 352 502 438 0.52
0.315% 1.75% 590 401 352 559 541 0.38
0315% | 2.63% 612 401 352 588 576 0.35
Biang 2. Két qua tinh toan cho dam theo HLCP 0,63%
S V_ MCFT | V.ACI | V.TCVN | V Res | V_SMCFT Aer
(KN) (KN) (KN) (KN) (KN) (mm)
0.63% 0.11% 468 623 515 258 187 0.72
0.63% 0.44% 593 623 515 530 503 0.51
0.63% 0.88% 746 623 515 742 627 0.58
0.63% 1.75% 800 623 515 802 756 0.49
0.63% 2.63% 917 623 515 875 918 0.36
Biang 3. Két qua tinh toan cho dam theo HLCP 1,26%
S V_ MCFT | V.ACI | V.TCVN | V Res | V_SMCFT Aer
(KN) (KN) (KN) (KN) (KN) (mm)
1.26% 0.11% 637 898 732 300 332 0.74
1.26% 0.44% 773 898 732 730 632 0.56
1.26% 0.88% 940 898 732 909 835 0.49
1.26% 1.75% 1110 898 732 1130 1111 0.41
1.26% 2.63% 1137 898 732 1198 1227 0.38
Biang 4. Két qua tinh toan cho dam theo HLCD 1,75%
HLCTD HLCTD V_MCFT | V. ACI | V.TCVN | V Res | V_SMCFT Aer
(KN) (KN) (KN) (KN) (KN) (mm)
1.75% 0.315% 590 401 352 559 541 0.38
1.75% 0.63% 800 623 515 802 756 0.49
1.75% 1,26% 1110 898 732 1130 1111 0.41

Két qua tinh toan dugc thé hién trén cac biéu cbt thép dai 0,315%, 0,63% va 1,26% tmg véi sy
d6 ¢ Hinh 4, Hinh 5 va Hinh 6 thé hién kha ning thay d6i HLCTD. Két qua thé hién trén Hinh 7 1a
chiu cét cia ddm ndi twong Gmg voi 3 ham luong  kha ning chiu cit ciia dam ndi co bd tri cdt thép

98 KHOA HOC KY THUAT THUY LOT VA MOI TRUONG - SO DAC BIET (12/2021)



doc v&i ham lugng béng 1,75% v&i 3 ham luong
khac nhau cta cbt thép dai.
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Hinh 5. Khd ndng chiu cdt cia dam ndi
co HLCTD 0,63%

Két qua tinh toan ta thdy, kha ning chiu cit
khong chi anh hudng boi ¢t thép dai ma nd con
anh huong nhiéu boi c¢dt thép doc. Vi cing mot
ham luong cbt thép dai, khi HL c6t thép doc ting
1én, kha niang chiu cat ciia cdu kién ting 1én dang
ké. Sy ting ciia kha niang chiu cit theo HLCTD la
kh4 déu.

Tinh toan véi Iy thuyét MCFT theo phan mém
Vector2 xac dinh kha tét kha nang chiu lyc cua
dam ndi & ham luong cdt thép dai 16n. Khi ham
lwong ¢t thép dai nho, moé hinh danh gia cao kha
nang 1am viéc cua bé tong. O mirc cbt dai 0,63%
va 1,26% mo hinh danh gid kha sat voi mo hinh
theo phan mém Response 2000 va SMCFT. O
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ham lugng cdt thép doc 0,5% tro 1én, mo hinh tinh
theo Vector2 cling tinh todn chinh xac hon.

Tinh toan kha ning chiu cit theo cong thirc
thuc nghiém cua ACI 318-19 va theo ti€u chuén
TCVN 5574:2018 cho kha ning chiu cit nho hon
kha nang thuc su cua dam nbi voi mau thuc
nghi€ém. Nhu vay viéc tinh toan theo hai ti€u
chudn nay 1a thién vé an toan d6i voi ham luong
cdt thép doc ¢ 0,5% trd 1én.
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Hinh 7. Khd ndng chiu cdt cia dam noi
co HLCTD 1,75%

Khi ting ham lwong cbt thép doc, khong nhiing
kha ning chiu cit cia dam ndi ting 1én ma con
lam giam bé rong vét nit.

4. KET LUAN

Bai bao dd nghién ciru kha ning chiu cat cia
dam nbi dat bé tong cdt thép thong thuong theo
cac md hinh khac nhau, dong thoi so sanh véi két
qué tinh toan theo cac tiéu chuan. Két qua phan
tich cho théy:

Tinh toan theo mdé hinh MCFT du doan duoc
sat kha nang chiu lyc cua dam theo thuc té thi
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nghiém va cao hon so vdi tinh toan theo cic tiéu kha ning chiu cit ciia dam néi. Cang ting ham
chuan. Tinh toan theo hai tiéu chuin 1a nhé hon va  lugng cdt thép doc kha nang chiu cit ciia dam ndi
thién vé an toan déi voi ham lwong cdt thép doc tir  cang ting 1én, dong thoi bé rong vét nit cua dam
0,5% tro 1én. Vi ham lugng cdt dai nhéat dinh, ciing giam xudng. Trong tinh toan thiét ké cho dim
tinh toan theo TCVN 5574:2018 va ACI duoc kha  ndi can ké dén vai trd cua cbt thép doc ddi véi kha
nang chiu cat ung voi ham luong cbt doc twong  ning chiu cit ciia ddm. Thép doc khong nhitng lam
g bang 0,5% va 1% khi tinh theo MCFT. tang kha nang chiu cit cia dam ma con lam giam
Cot thép doc trong dam anh huoéng 10 rét dén bé rong vét nirt khi dAm ndi chiu luc cit 16n.
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Abstract:
THE SHEAR CAPACITY OF COUPLING BEAMS PLACING
CONVENTIONAL REINFORCEMENTS IN THE WALL
AND CORE STRUCTURE OF MULTI-STORY BUILDINGS

In the calculation of wall-core structures in multi-story buildings, it is necessary to mention the
presence of coupling beams to increase the efficiency of these types of structures. However, the
connecting beam is subjected to a large amount of internal force and tends to fail first. The connecting
beam must be calculated to ensure the strength and the stiffness to meet the working requirements of the
structural system. There are many studies on the bearing capacity as well as the working of connecting
beams both experimentally and on numerical models. However, there has not been a specific survey on
the interaction between the longitudinal reinforcement and the transverse reinforcement on the working
and shearing capacity of the beam. The article will be based on theoretical research, compare
computational models to evaluate the working of the beams based on the content of the two types of
reinforcement mentioned above. The results show that the longitudinal reinforcement significantly
affects the shear strength of the coupling beam and should be included in the calculation of this type of
beam structure.

Keywords: Coupling beam, shear resistance, shear wall structure, core wall structure, multi-story
building, Modified Compression Field Theory (MCFT).
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