PO CUNG CUA MONG BANG CO XET TUONG CO MONG VA ANH HUONG DEN
CHUYEN VI, NOI LUC CUA KET CAU NHA THAP TANG

THE STIFENESS OF STRIP FOUNDATIONS TAKING INTO ACCOUNT THE FOOTING WALL
AND THEIR AFFECTS ON THE DISPLACEMENT AND INTERNAL FORCES OF LOW-RISE

BUILDING STRUCTURES

2> PGS.TS. Nguyén Tuang Lai - Hoc vién k§ thudt qudn st *Fmail- tuonglai@lqdtu.edu.vn

> ThS. L& Quang Huy - Bénh vién QY87 Tong cuc HCKT BOP

Tom tat: Bai bao cdo trinh bay mot s6 phuang phap mé hinh
héa két cau méng bang bé téng c6t thép c6 xét dén anh
huéng clia tudng c6 méng theo mé hinh két cau lién hagp
trén nén dan héi; danh gid, so sanh két qua phan tich chuyén
vi- ndi luc clia két cdu mong theo cac mé hinh khac nhau cho
thdy mé hinh xét tudng c6 méng theo mé hinh vach tuong
duang c6 thé dugc trién khai dé dang trén phan mém phan
tich két cdu ETABS khi tinh toan két cau mong bang néi riéng
va tinh dong thoi két cau than - méng - nén lam viéc dong
thai. Viéc xét dén anh hudng clia tudng c6 méng lam tang do
cting khang uén clia méng, tang hiéu qua phan b tai trong
cong trinh xuéng nén va giam anh hudng cda lan léch khi
phan tich két cau nha thap tang.

Tir khéa: Méng béang; dam lién hop; tuong tac méng-nén;
tudng xay chén; nha thap tang.

1.MG DAY

Mong bang bé tong cot thép la giai phap mong
ndng phd bién trong xay dung dan dung va cong
nghiép cho cac nha thdp tang do su don gian va
dé thi cong cta giai phap két cau. Khi lam viéc,
do moéng c6 kha ning bién dang udén hiiu han
nén phan lyc nén lén két cau moéng phu thudc vao
tuong quan do cting ctia két ciu mong so véi nén,
ngugc lai, bién dang lin ctia nén dudi ddy mong lai
phu thudc vao ap luc ddy méng - tiic la phan luc
nén. Day la bai toan phi tuyén va thudng giai bang
phuong phap s6. Viéc tinh toan néi luc - chuyén vi
cua mong bing noéi riéng va moéng bing giao thoa
cho cong trinh dén nay chu yéu chi xét dén d¢ cling
cua két cau d€ mong (phan dudi cung cta két cau
mong) con phan tudng c6 mong va két ciu bén trén
dugc coi la tai trong tac dung (xem hinh 1).

Khac v6i két cdu phan than co thé thi cong tudng
xay chen sau khi thi cong phan khung chiju luc, két
cdu phan méng luon dugce thi cong tudn tu ti dudi
lén, diéu dé cho phép xem xét két cau mong bang
nhu mot két cau lién hgp toan khdi va can phai xét

Abstract: This report presents several methods for modeling
reinforced concrete strip foundation structures, considering
the influence of the infill footing wall, using a composite
structure model on an elastic foundation. An evaluation
and comparison of the displacement and internal force
analysis results of the foundation structure using different
models shows that the equivalent wall model, considering
the infill footing wall, can be easily implemented in the
ETABS structural analysis software when calculating strip
foundation structures in particular, and simultaneously
calculating the structure of the superstructure, foundation,
and substructure working concurrently. Considering the
influence of the infill footing wall increases the bending
stiffness of the foundation, improves the efficiency of load
distribution from the building to the substructure, and
reduces the impact of differential settlement when analyzing
low-rise building structures.

Keywords: Strip foundation; composite beam; soil-structure
interaction; infill wall; low-rise building.

dén anh hudng cta tuong xay chén dén do cling
tong thé ctia két cAu mong noi riéng va két cau chiu
luc ctia toan cong trinh noéi chung.

Nhiéu tac gia [1][2][3][5][6][7] da nghién ctiu
phuong phap mo hinh héa anh hudng ctia tuong
xay chen dén sy lam viéc ctia két ciu khung bé tong
c6t thép (BTCT) khi chiu tai tinh va dong nhdm
xét dén kha ndng gia ting d cling chung cua két
cdu. Pho bién la cac nghién ctiu dé xuit mo hinh st
dung mo6 hinh thanh gidng chéo tuong duong mo
phong su lam viéc ctia tuong xay chen trong khung
BTCT ctia két cdu nha (xem hinh 1 va bang 1).
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Hinh 1. Mé hinh thanh gidng chéo tuong duong clia tuong xdy chén
trong khung bé tong cét thép




60

TAP CHI NGU'G1 XAY DUNG
SO 410 THANG 6 - 2026

Bang 1: Cac cdng thiic tinh chiéu rdng thanh giang chéo tuong duong clia tudng xay chén

Holmes 1961 W=d /3 Trong d6
Smith 192 W=025d t=D0 day cia khoixéy.
smih& Gt 1969 5 - L = Chiéu dai cia khdi xay.
Mmith &tarter w—o.ss[ L e (4,H ,)0,335d:[i] ' H_=Chiéu cao cia khoi
o H h xéy
Mainstone 971 w=016d ()% E, = Modun dan hoicia
- bé tong.
Liaw & Kwan 1984 i = 0.95H cos g E_=Mdun dan hdi ca
A khdi xay.
Deccanini & Fantin 1986 Khai xdy chua bj nit I(,: r\{l;)men quén tinh
cla cgt.
Deccanini & Fantin 1986 Khai xay da bi nit 0.748 | = Mémen quanti
. : 1Y% = quan tinh
Paulay & Priestley 1992 W= [ +0, OSSJdm ciadam.
d = Chiéu dai dung chéo
W=0,25d .
m W :[0’707+ O’Oljdz khai xy.
4 6 = Goc tao bdi dudng
Durrani &Luo 1994 g T chéoso vdi p~hucng ngang.
W =yNL*+H"sin20;y =0,32.+/sin 29.{ £ :| ; Bva, lanhiing tham s
mE, [ H khéng thit nguyén
6E, 1 H' 4= E, tsin20
mz{“ 7E,I L'} N aELH,
Amato, Get.al. 2003
w=dehe 1 ;z=1+0,25.(£—1}
z (A)
. E tH'(H> 14.L
A= L E e |,
E, A\ L’ 44,.H'
€=0,249-0,0116y +0,5677%; 8 = 0,146 +0,0073y +0,126>
(hetan 2009

W =\a; +a; ;W =1,414a,;a, =7/(24,)

Viéc quy ddi tudng xay chén bang thanh giang
chéo tuong duong khong phan anh su gia tang do
cting cuc bo ctia két cdu cot va dam BTCT lién ké
ma chi xét sy gia tang do cling téng thé do su truyén
luic ctia tudng xay chen chi thong qua nut khung, do
do6 kho phan anh chinh xdc sy lam viéc chung ctia
két ciu, dac biét doi véi két cdu mong bang cht yéu
lam viéc chiu uén duéi tac dung ctia tai trong phan
than va phan luc nén dudi day mong.

Nham gop phan phan anh chinh xac hon sy lam
viéc ctia tudng c6 mong trong két cdu mong bing va
anh hudng ctia sy gia taing d6 cling cau mong bang
khi xét tudng c6 moéng dén chuyén vi va noi luc ctia
két cau moéng noéi riéng va két cau khung chiu luc
cua nha thap tang noi chung, cac tac gia st dung
mo hinh vach quy déi cho tudng c¢6 méong dé€ mo
hinh héa va phén tich két cdu nha thip tang theo
mo hinh tuong tac két ciu khung - méng - nén. Mo
hinh dé xuét c6 thé gitp cac ky su thuc hanh tinh
bang cac phadn mém phan tich két ciu phé bién su
dung phuong phap phan ti hitu han.

2.CO'SG'TINH TOAN VA MO HINH BAI TOAN

2.1. Dat bai toan va cac gia thiét tinh toan

Phén tich va xac dinh chuyén vi, noi luc trong
két cau khung chiu lyc ctia nha thap tang stiu dung
giai phap mong béang giao thoa, két cdu mong bang
gdém dé€ moéng, giang dinh méng biang BTCT toan
khéi, tuong c6 méng xay gach c¢é dang dién hinh
thé hién trong hinh 2. Nén dat dugc xem du stic
chiu tai va phu hgp cho thiét ké méng néng cua
cong trinh.
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Hinh 2: mdt c3t ngang va mat diing dién hinh ciia mét doan két ciu
mang bang cho nha thap tang két cau khung BTCT ¢d tuong xdy chén
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Dé giai quyét bai toan dit ra ta sé thita nhin cac
gia thiét sau day: Vat liéu lam viéc trong gi6i han
dan héi, dugc xem nhu déng nhit, ding hudng;
tuong ¢6 mong chi lam viéc chiu nén va cat trong
mit phdng tudng, khong xét chiu uén va cit ngoai
mdt phang két cdu; nén bién dang tuyén tinh va chi
chiu nén.

Cac gia thiét trén dan tdi cac diéu kién tinh toan
sau day:

- Tai trong lén cong trinh xdc dinh theo TCVN
2737:2023; dac trung vét liéu BTCT theo TCVN
5574:2018; ddc trung vat liéu khoi xay xac dinh theo
TCVN 5573:2025.

- Nén lam viéc mot chiéu chi chiu nén va méo
hinh héa bang m6 hinh nén mot hé s6 nén.

2.2. Mé hinh bai toan

a) Bai toan phan tich két cdu ciia mot nha & va
lam viéc 3 tang theo thiét ké mau nha doanh trai
ctia Cuc Doanh Trai/Tong cuc Hau can-Ky thuat/
Bo Qudc phong: nha 7 gian, budc gian 3,6m,
khoang cach nhip khung 1,8-6,0-2,2m.

- Vat ligu: Bé tong c6t thép cap do bén B20; Khoi
xdy gach mac 100 va 125, mac viia 7,5. Nén khao sat
ba loai: sét déo mém (E =21MPa), sét déo cting (E,
=24MPa), cdt chat viia (E =28MPa) hé¢ s6 poisson
i = 0,3; hé s6 nén xac dinh theo cong thtic Versic:

E B4 1/12 E
. 065 [ ) ] . a
B \EL | (-4

Trong dé: ¢, - hé s6 nén theo phuong diing; B -
bé rong mong; I - m6 men quén tinh cta mdt cét
ngang tiét dién mong; p - hé s6 poisson cta dat nén
(gid tri p = 0,3 c6 thé xem la tuong do6i chinh xac
cho céc truong hop); E; - m6 dun bién dang ctia dat
nén; E - mo dun dan héi cua vat liéu moéng.

- M6 hinh tinh: M6 hinh phéan tG hiu han ba
chiéu. Két cdu mong, dam, cot stii dung phéan ti
thanh 3D lién két cting v6i nhau; san bé tong cot
thép toan khoi stt dung phan ti tim mong lién két
cting & chu vi; tuong xay chén khung ctia phan than
quy déi thanh tai trong phan bo; tuong c¢6 mong
st dung 02 mo6 hinh d€ so sanh (giang chéo tuong
duong; vach dong nhdt chi chiu nén, cat trong mat
phing). So d6 tinh dugc xay dung trén phin mém
Etabs nhu trén hinh 3 cho toan bd coéng trinh va
trén hinh 3.

b) Bai toan phan tich méng bang dudi hang cot:
khao sat truong hop phén tich néi luc, chuyén vi
ctuia mot vét moéng biang dudi nha ¢ 3 tang 13 gian,
budc gian 3,9m nhu trén hinh 4.

D¢ sau chon mong H = 2,4m; nén dong nhat
c6 dic trung dan hoi E, = 28MPa; bé rong day
moéng B = 1,2m; dam mong cao h 4= 0,5m varong
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Hinh 3. S¢ d6 tinh két cdu nha-méng-nén trong Etabs
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Hinh 4: Cac s @ tinh két cau mong bang dudi tuong va cot theo cac
trudng hop xét va khéng xét tudng cd méng

b, = 0,3m; cot c6 méng BTCT tiét dien b, x h_ =
0,3x0,3m; gidng dinh méng BTCT tiét dién bg X hg
= 0,3 x 0,2m; tudng c6 mong day t = 0,3m, cao htx =
1,5m, rdng ltx = 3,6m; x4y bang gach dac mac M100,
vita mac M7,5. Téi trong: Iyc tap trung tli cot P, =
450kN, P, = 720kN; Ivc phan b6 tif tudng tang 1
bén trén giang moéng q = 20 kN/m.

3. KET QUA MO PHONG VA THAO LUAN

3.1. Bai toan phan tich két cau nha 6 va lam viéc 3 tang

Phan tich két c4u chiu luc ctia nha theo 02 so d6
tinh va 03 truong hop:

TH1 - So d6 khong xét tuong tac ctia két ciu-nén
va bd qua anh hudng ctia tudng c6 mong (khong xét
mong), két cau khung chiu luc dugc coi nhu lién két
ngam cung tai cao do mat dinh dam moéng;

TH2 - So d6 tinh xét dén tuong c6 moéng va
tuong tac ctia két cau khung-moéng-nén theo mod
hinh nén mét hé s6 nén; tudng c6 mong xay bing
gach dat sét nung M 125, viia M7,5;

TH3 - So d6 tinh xét dén tuodng c¢6 méng va
tuong tac ctia két cau khung-moéng-nén theo mo
hinh nén moét hé s6 nén; tudng c6 moéng xiy bang
gach silicat M125, viia M7,5.

So sanh két qua tinh chuyén vi, ngi luc 16n nhét trén
két cau khung phan than nha cta cac trudng hgp phan
tich dugc trinh bay trong bang 2 va bang 3 bén dui.
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Bang 2: So sanh két qua chuyén vi clia két cau khung chiu luc cong trinh theo cac truding

hap (TH)
DPovong  Khungtruc2 6,34 291 425 5410 32,97
(MM) Khungtrucd 543 247 340 5451 3738
Chuyén  Khungtruc2 525 995 10,19 47,24 48,48
Vingang  hungtrucd 521 1027 1056 4927 50,66
(mm)

Bang 3: Bang so sanh két qua ndi luc cia nha chi huy so véi truong hop khong xét méng

Mémen Khungtruc2 146,05 6307 7937 5682 45,66
kNM)  Khungtrucs 131,13 5229 7252 60,12 4,70
liccit  Khungtruc2 13564 10156 11734 2513 13,49
kN Khungtrucs 131,61 9115 10219 3074 22,35

Tu két qua chuyén vi - ndi luc trong két cau
khung chiu lyc ctia cong trinh theo cac truong hop
khong xét mong, xét dén chiéu cao va vat liéu tuong
¢ mong, c6 thé nhan xét nhu sau:

- Viéc khong xét tuong tac cia mong-nén ciing
nhu anh hudng cta tudng c6 moéng trong so do
phén tich cho két qua gid tri do vong cua dam
khung nho hon 33%-+54%, trong khi d6 chuyén vi
ngang ctia khung 16n hon 47%--50% so vdi viéc xét
tuong tac mong-nén va tudng ¢ mong.

- Viéc xét dén tuong tic moéng-nén va anh
hudng cta tudng c6 méng cho két qua tinh ndi luc
trong két cau khung giam dang ké so véi truong
hop khong xét tuong tac méng-nén va anh hudng
cuia tudng c¢6 moéng; moé men udn giam nhiéu hon
(44%-+60%) con luc cit gidm it hon (13,5%-+30,7%).

- B9 cling cua tudng ¢ mong giam (TH3, mo
dun dan hoi ctia khoi xay gach silicat 950kPa; TH2,
mo dun dan hoi cta khoi xay gach dat sét nung
2590MPa) sé lam tiang chuyén vi va ndi luc trong
két cau khung.

3.2. Bai toan phan tich két ciu mong bang dudi

hang cdt

Bi€éu d6 md men udn trong két cAu mong tuong
ung véi cac truong hop khao sat nhu trén hinh.
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c) Xét tudng cd mong theo mé hinh gidng chéo
tuong duong - TH2
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d) Xét tm‘mg c0 méng theo mé hmh vdch dong
nhdt tuong duong - TH3a (mé dun bién dang cia
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e) Xét ttrdng c6 mong theo mo hmh vach dong
nhdt tuong duong - TH3b (mé dun bién dang cia
tuong xét dén dnh huéng cua ti bién)

Hinh 5: Bi€u d6 mé men uén clia két cdu méng

Tu két qua tinh véi cac truong hgp néu trén
hinh 5 ¢6 thé rut ra mot s6 nhan xét sau:

- Khi khong xét anh hudng ctia tudng c6 mong
va tinh tai phan bo tu trong lugng tudng tang 1 va
tuong ¢ mong dugc dit truc tiép vao dim mong
(TH1a) sé dan dén mo men uén cta dim mong bi
tinh du va cho gia tri l6n nhat: m6 men uon trong
nhip ctia ddm moéng (m6 men uén thé dudi) nhan
gid tri tii 24,6 KNm (nhip gitia) dén 39,9 kNm (nhip
bién); m6 men uodn thé trén cua ddm mong (tai vi
tri tiép gidp véi cOt) co gia tri tii 49,2 kNm dén 90,9
kNm; tai nhip thi hai ddm mdng c6 xu thé bi uén
vong lén va khong xudt hién mo6 men udn thé dudi.

- Khi khong xét anh hudng ctia tudng c6 mong
nhung phan b6 tinh tai phan b6 1én ca ddm mong
va ddm giang dinh mong theo céu tao (TH1b) thi
gid tri m6 men udn tuong ting giam 40%-+50%
nhung van 16n; tai nhip thit hai ddm mong c6 xu
thé bi u6n vong 1én va khong xuéit hién mé men
uon thé dudi.

- Khi xét anh hudng ctia tuong c6 mong theo
md hinh thanh gidng chéo tuong duong cua khoéi
xdy chen (TH2), m6 men uén thé dudi cia dam
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mong nhan gia tri ti 11,9 kNm dén 13,3 kNm, mo
men udn thé trén ctia ddm mong tai vi tri giap chan
cOt nhan gia tri t 23,8 kKNm dén 48,7 kNm; tai nhip
tht hai ddm mdng van c6 xu thé bi uén vong 1én va
hau nhu khong xuat hién mé men uén thé dudi.

- Khi xét anh hudng cta tudng c6 méng theo
mo hinh vach dong nhat tuong duong cua khoéi
xay chen (TH3a va TH3b), m6 men udn ctia ddm
moéng phan bo déu hon va cho gid tri nho nhat
trong cac truong hop, tai nhip thid hai khong con
xudt hién hién tugng bi uén vong; mé men uén
thé dudi cia dam mong nhan gia tri tii 5,3 kNm
dén 6,8 kNm (bang 15%+25% so véi truong hop
khong xét anh hudng cua tudong ¢ mong); md
men udn thé trén ctia ddm mong tai vi tri gidp
chén cot nhén gia tri tit 13,9 kNm dén 23,8 kNm
(bang 26%-+28% so véi truong hgp khong xét anh
hudng cta tudng c6 mong).

4.KETLUAN

- M6 hinh xét tudng ¢ mong bang vach dong
nhdt tuong duong cho két qua sat thuc nhat do do
cling ctia tuong dugc xét lién tuc trén toan bo pham
vi két ciu mong, anh hudng ctia tudng c6 mong lam
tang do cting khang udn téng thé ctia mong nén
giam do vong va do d6 giam mo6 men udn trong két
cdu moéng, phan bé ndi luc déu hon.

- Céc két qua phan tich tii cac bai toan trén cho
thay: Chuyén vi va ndi luc c6 su thay d6i dang ké
khi xét sy lam viéc dong thoi cua tudng ¢6 mong,
ddy méng va dat nén.

- Viéc ap dung phuong phap s6 trong tinh todn
két ciu bing phan mém etabs... d€ phan tich bai
toan lam viéc dong thai gitia nén dat, mong va két
cdu cong trinh bén trén gitp cho viéc giai bai toan
xac thyc hon, chinh xdc hon, don gian va rat ngan
thoi gian tinh toan.
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