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Tom tat: Vach cling la mét trong nhimg két cdu chiu luc quan
trong d6i véi nha cao tang. Uu diém I6n nhat clia véach cling
a tinh lién khéi tét, chiu dugc luc ngang I6n. Tuy nhién, hién
nay viéc tinh toan c6t thép van chua dugc dé cap cu thé trong
tiéu chuan thiét ké clia Viét Nam. Nghién ctiu nay gidi thiéu
vé phuong phap gia thiét viing bién chiu moment vi phuong
phap nay kha thich hgp doi véi truong hop vach co tiét dién
tang cuong & hai dau. Hon hét, phuong phép nay thién vé
an toan vi chi ké dén kha nang chiu moment ctia cét thép.
Bai bdo tao ra mdt phuong phép tinh todn néi luc vach ciing
dua trén VBA Excel duing dé loc t6 hgp néi luc I6n nhat cho
viéc tinh thép vach cling d6i véi nha nhiéu tang theo phuong
phép gia thiét viing bién chiu moment. Ly thuyét dé xuat
dugc minh hoa bang vi du s6 cho mét cong trinh thuc té.

Tt khéa: Vach cling, nha nhiéu tang, t6 hop ndi luc, Visual
basic application (VBA).

1.Dat van dé

Trong béi canh t6¢ dd do thi hda tai Viét Nam
dang gia ting nhanh chdéng, nhu cau vé cac cong
trinh nha & nhiéu tang, dac biét 1a cac toa nha cao
tang, ngay cang tré nén buc thiét. Diéu nay xudt
phat tui thuc té quy dat tai cac do thi 16n ngay cang
khan hiém, trong khi dan s6 khong ngting tang,
dan dén gia tri dit dai va chi phi xay dung lién tuc
leo thang. Giai phap xay dung nha cao tang khong
chi gitip t6i uu hoa viéc st dung dat ma con dap ting
nhu cau vé khong gian sinh hoat va lam viéc hién
dai cho cu dan do thi. Tuy nhién, viéc thiét ké va thi
cong nha cao tang doi hoi phai giai quyét nhiéu van
dé ky thuét phuc tap, trong do, viéc ddm béo do on
dinh va an toan cho cong trinh trudc cac tac dong
ngang nhu gié manh va dong dat la mot yéu cau
then chét. D€ dat dugc diéu nay, mot trong nhiing
giai phap két cau hiéu qua dugc ap dung rong rai la
thiét ké hé thong vach cting (Shear Wall System).

Ban chat cua vach cting 1a mot hé két cau chiu
luc ngang c6 kha ning chju m6 men udn va luc cat
rat 16n, gitip han ché dang ké cac chuyén vi ngang

Abstract: Shear walls are among the most critical load-bearing
structural elements in high-rise buildings. Their greatest
advantage lies in their excellent monolithic behavior and their
ability to resist significant lateral forces. However, in Vietnam,
the calculation of reinforcement for shear walls has not yet
been explicitly specified in the current design standards. This
study introduces the Boundary Zone Moment Assumption
Method, which is particularly suitable for shear walls with
enlarged cross-sections at both ends. Furthermore, this
method tends to favor safety by considering only the flexural
capacity of the reinforcement. The paper proposes a method
for calculating the internal forces of shear walls based on a VBA
Excel application, aimed at filtering the maximum internal force
combinations for the reinforcement design of shear walls in
multi-story buildings according to the boundary zone moment
assumption. The proposed theoretical approach is illustrated
through a numerical example applied to a real-world project.
Keywords: Shear wall, tall building, combination, Visual basic
application (VBA).

ctia cong trinh khi chiu tdc dong ctia ngoai luc dong
nhu gi6 bao va dong dat. H¢ vach cting dong vai
tro nhu “xuong séng” cho cong trinh, phan phdi
va truyén tai cac luc ngang xuéng méng mot cach
an toan va hiéu qua, dong thoi kiém soat do vong
ngang nham dam bao sy 6n dinh téng thé va cdm
nhan an toan cho ngudi st dung [1].

Thuc té hién nay c6 mot s6 phuong phap tinh
toan vach cting nha nhiéu tdng nhu vao nam 2018
theo [2] da c6 phan mém tinh véch cling bé tong
cot thép, phuong phap tinh la phan b6 Gng sudt
dan héi. Vao nam 2020, bang tinh kiém tra vach da
c6 ban trén thi truong véi gia thanh cao. Theo tim
hiéu thi c6 rdt it phdn mém tinh todn st dung bang
phuong phap vung bién chiu moment [3].

Bai bdo nham x4y dung ly thuyét tinh toan vach
cting theo phuong phap viing bién chiu moment va
thiét 1ap bang tinh bang co s& VBA trén nén Excel.
Bén canh d6 ho trg rut ngan thoi gian tinh toan
vach cting cho nha nhiéu tang. Ly thuyét dé xuat
dugc minh hoa béang vi du s6 cho mét cong trinh
thuc té.

25




26

TAP CHI NGU'G1 XAY DUNG
SO 399 THANG 6 - 2025

2. Noi dung nghién citu

Véch cting c6 chiéu dai L(m), chiéu day t_(m). Gia
thiét B(m) la chiéu dai ctia viing bién chiu moment.
Xét vach chiu luc nén doc truc N va moment udn
trong mat phang M. Moment M_tuong duong véi
mot cdp ngau luc dit ¢ hai viing bién ctia vach nhu
Hinh 11a P, va P. Tt dy goi chung d€ dé phan biét
tuy truong hop kéo hodc nén la P.
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Hinh 1. M3t cdt & mat diing vach cting dién hinh [4].

- Luc kéo hodc nén trong viing bién theo [4-5].
Pl r= E Ab * M
74T (L-05B,-05B)

(1)

- Khi xét truong hgp kéo, nén doi véi moment ta
dugc cong thiic (2), (3), (4) nhu sau

Lucnén: B, :EA,) + M 2)
" 4" (L-0.5B-05B)

Luckéo: P, =N 4 - M 3)
747" (L-0.5B,-0.5B)

Luc nén tai vt 'fI'P—NA (4

ic nén tai viing gitia: = Asa )

Trong do:

A,: Dién tich ctia viing bién, A, =B x t_(mm?).

A : Dién tich mit cat vach, A =B x t_(mm?).

Agma: Dién tich viing gitia, Agiua: A-2A (mm?).

N: Luc nén tinh todn doc truc ctia vach (kN).

M: Moment udn tinh toan trong mgt phing (kNm).

B: Chiéu dai viing bién chiu moment (m), B=0.2L.

P :Luc kéo nén cuia vach (kN).

L: Chiéu dai ctia vach (m).

Cot thép viing nén dugc tinh nhu cong thic ti
(5) dén (10).
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NéwP >0 4 =2 (5)
,r s(l,r) R
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P
NéwP <0 A, = I;r (6)
Cét thép vung kéo:
B,
——R,x B, xt,
NéwP, >0 4, =2 F (7)
P
NéwP <0 A4, = # (8)
Cot thép vung gitia:
P
——R,xB, xt,
NéwP> 0 A =2 (9)
5,8 R
P
NéwP< 0 A  =— (10)
S,g R
Trong do:

A : Dién tich c6t thép (mm?).

R,: Cudng d6 chiu nén cua bé tong & TTGH thu
I (MPa).

R : Cudng do chiu kéo ctia c6t thép & TTGH thu
I (MPa).

t : Bé day ctia vach cling (m).

@ : hé s6 phu thudc vao do manh A ctia vach
cing, A dugc tinh bang cong thic.

_0.7xh
0.2887 x¢,

Néu A>14 thi: ¢ = 1.028 - 0.0000288A* - 0.0016) (12)

Néu A<14 thi: =1

Néu khong thoa man thi phai ting kich thudc
B ctia vung bién roi tinh lai ti phuong trinh (1).
Chiéu dai ctia viing bién B c6 gia tri 16n nhat la L/2,
néu vugt qua gia tri nay can ting bé day vach. Hodc
ki€m tra phan tuong con lai gitia hai viing bién nhu
d6i véi cdu kién chiu nén dung tam. Trudng hop bé
tong da du kha nang chiu luc thi c6t thép chiu nén
trong vung nay dugc dat theo cau tao (Hinh 2).

(11)

3.Vidu ap dung

Ly thuyét tinh toan dugc ap dung cho cong trinh
chung cu Bic Pinh B¢ Linh, quan Binh Thanh,
TPHCM (7] nhu Hinh 3. Cong trinh la mét khoéi
nha c6 chiéu dai 43m, chiéu rong 41m chiém tong
dién tich dat xay dung 1763m? gém 11 tang, 1 ham,
1 trét, 9 tang lau. Tang ham c6 chiéu cao 3.0m, tang
trét c6 chiéu cao 5.0m, chiéu cao tang 1 dén tang 9
la 3.6m, cong trinh thudc loai cong trinh dan dung
cdp 2 (8-20 tang).

Vach P1 ctia cong trinh ¢ chiéu cao 3.6m, chiéu
dai 2.9m va chiéu rong 0.2m nhu hinh 4. D4u tién




Gia thiét B chidu dai ctia ving bién chju
moment:
N lIa lyc doc tryc. M, 1a moment uon
trong mdt phing.

——R,xB,xt, ~Lr_R,x B, xt,
. 204, = B,20>A4,, =
Gitra: R Nén: X R
P
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Hinh 2. Thuat toan thiét Iap phép toan thép cho vach ciing

nhap di liéu cong trinh vao phan mém Etabs. Sau
do6 dung ndi luc xudt ra tu Etabs d€ tai dii liéu vao
bang tinh. Bang tinh sé xuit ra tit ca cdc ndi luc cta
vach P1 & cac tdng d€ loc t6 hgp noi luc gobm 418 t6
hop ndi luc. Tu d6 bang tinh sé gitp loc t6 hop noi
luic 16n nhat dé€ tinh thép cho vach cting ctia cong
trinh va ta ¢ dugc bang tinh nhu Bang 1.

Ta di tinh cu thé bang phuong phap tht cong
cho véach & ting 9 COMBI11 (mit cit Top):
N=-459.01 (kN); M=363.94 (kN.m).
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Hinh 3. Mt bang tang dién hinh cla cong trinh
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Hinh 4. Vi tri va kich thuGc ctia vach P1

Bé tong B30 c6: R, = 17MPa; R, = 1.2MPa; E, = 32500MPa
Bang 1. Két qua tinh thép cho véch P1 sau khi loc t& hop ndi luc.

T9 (OMB1 Top -459.01  -13224 36394 65.07 1.78 27541 -15373 24867 -46.49
(OMB14 Top -48425  -14208  334.87 4749 1.30 290.55 -153.27 24119 -46.71
(0OMB9 Bottom  -10848  -15273  -27194 13891 -49.81 65.09 -160.11  95.52 2.62

T8 (OMB5 Top -496.74  -11289 26882 16.52 0.45 298.05 -153.04 21522 -47.50
(OmB14 Top -691.33  -14416  193.06 55.05 -52.36 414.80 -14950 22148 -47.31
(0OmB10 Bottom  -355.07  -113.05  -27598  189.97 -48.27 213.04 -155.62 4794 131

17 (OMB5 Top -739.39  -147.09 35744 6.19 0.17 443.63 -14863  301.95 -44.87
(OMB14 Top 99858  -166.95 23431 98.72 -51.03 599.15 -14391 30071 -44.91
(OMB9 Bottom -54126  -68.67 227026 224.74 -47.21 324.76 -15223 824 0.23
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T6 (OMB14 Bottom 96955  -18950  -27034 31044 -44.61 581.73 -14444 7738 -51.68

(OMB14 Top -121922 -19091 23292 143.45 -49.68 73153 -139.89 34424 -43.59
(OMB11 Top -N4375  -20153  405.12 5413 -52.39 686.25 14127 40337 -41.79
5 (OMB14 Bottom  -110540 -21403  -27875  341.23 -43.68 663.24 -141.97  100.93 -50.97
(oOMB11 Top -1397.78 22515 40431 105.28 -50.83 838.67 -136.65  453.83 -40.26
(OMB11 Top -1397.78  -22515 40431 105.28 -50.83 838.67 -136.65  453.83 -40.26
T4 (OMBT1 Bottom  -1457.57 -246.93  -24873 39873 -41.93 874.54 -13556 18430 -43.44
omB17 Top -1670.79  14.59 101.45 290.43 -45.22 100247  -131.68  377.89 -42.57
(OMBT1 Top -164428  -24869 37830 165.80 -49.00 986.57 -13216 49192 -39.11

3 (OMB11 Bottom  -1690.80 -269.24  -331.09  480.87 -39.44 101448 13131 19545 -48.10

(OmB17 Bottom  -214085 58.28 -60.35 454.18 -40.25 128451 -12312 40216 -41.83

(OMBT1 Top -1882.08  -27140 32532 236.19 -46.86 112925 12783 516.64 -3836

12 (OMB11 Bottom  -191864 -30486  -46039  582.17 -36.37 Nn5118  -12717 18529 -48.4

(OmB17 Bottom  -2682.50  101.83 -29.80 549.35 -37.37 1609.50  -113.27  523.65 -38.15

(OmB17 Top 258426 98.62 4336 498.16 -38.92 1550.56  -115.05  535.54 -37.78

il (OMBT1 Bottom  -212012 -29042  -592.69 67949 3342 127207 -12350 16855 -48.92

(omB17 Bottom  -3249.64 14537 -23.38 660.00 -34.01 1949.78  -102.95  639.85 -34.62

(OMB6 Bottom  -571.07  -30125  -279.67 23476 -46.91 342.64 -15169 633 0.17

Trét (OMB11 Bottom  -228959 -37218 97522 87827 -27.39 137376 -12042 3757 -52.89

(omB17 Bottom  -4107.63  175.67 -47.34 841.93 -28.49 246458  -87.33 801.12 -29.73

(OMB5 Bottom  -1865.25 -39486  -103594  819.58 -29.17 111915 12814 7348 201

TH1 (OMB6 Top 34012 -11883  202.66 19.33 0.53 204.07 -155.89 15538 -49.31

omB17 Bottom  -4845.14  87.09 9574 10103 -2339 2907.08  -7391 927.76 -25.89

(OMB5 Bottom  -212933  -345.03  -1227.15 95481 -25.07 127760  -12333  103.08 282

Cotthép co:R =R _=365MPa; E = 200000MPa 4o OTxh _ 07x36 _ 3casia
Kich thuéc vach: 0.288x¢, 0.288x0.2
+ Chiéu dai L: 2.9m. — ¢=1.028—-0.00002884> —0.00164 = 0.9
+ Chiéu rong b: 0.2m. Tinh c6t thép ctia cdu kién.
+ Chiéu cao H: 3.6m. Vung bién nén:
+ Vl‘mg bién B Bl = Br =0.2 x L=0.58m. Br =248.67kN >0 — As(l \ =
- Tinh toan c6t thép doc: ’P ’
Luc kéo nén tai viing bién. L~ R,x B, xt, 248.67 —17000%0.58x0.2
N " _0 Tt 09

P, =—4,+ = R, 365000

747" (L-0.5B,-0.5B) L .

459.01 363.94 =—-4.64x10"m" =—-46.49cm
=——x0116t————= Vung bién kéo:

8 (2.9-0.58) »
- A
— 248.67kN &—65.0TkN b =49 TUN <0 Ay ==
Luic ieo hen Zaslg"g?g gitia. - 36655 .ggo = 0.178x107 m* = 1.78¢cn*
P=—A,  =———x0348=275.41kN | .
4 058 Ving gitia:
Tongds: P e,
D1¢nt1chvungb1en,Ab:B><b=0.58><0.2=0.1 16m? 4 = € _
Dién tich vung gitia, Agiua =A-2A =058-2 i R,
0.116 = 0.348m? 275.41 17000x1.74x0.2
Dién tich mit cit vach, A=L x b=29 x 0.2 _ g9 TR
=0.58m? 365000

D06 manh: =-0.0153m* =—153.73cm®




4. Két qua va thao lun

Qua két qua tu vi du s6 trén cho ching ta
théy dugc bang tinh véi do sai s6 hoan toan bang
khong déi véi két qua tinh toan tha cong. Thay vi
ching ta phai tinh toan thu cong hét tit ca t6 hgp
cua cong trinh va xét tim t6 hop 16n nhat sé tén
kha nhiéu thoi gian, con doi véi bang tinh chi can
nhép cac t6 hgp. Bang tinh sé ty xuit két qua tinh
thép cho tét ca cac t6 hop cac tdng va bang tinh sé
tu tim dugc cac hgp noéi luc 16n nhat d€ chon thép
cho cong trinh.

PZZ Két qui tinh biing phin mém
[ZZZZ] Rét qua tinh thit cong.

KET QUA TINH TOAN
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Hinh 5. Biéu d6 so sanh céc gid tri bang tinh va tinh todn thd cong

[ZZZ2 két qui tinh biing phin mém.
[ZZ7] Két qui tinh thi cong.
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Hinh 6. Bi€u d6 so sanh bang tinh va tinh toan thi cong (tiép theo)
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Kétluan

Phuong phap tinh toan noi luc trong nghién ctiu
nay dugc xay dung dua trén phuong phap gia thiét
vung bién chiu moment. Ban chat ctia phuong phap
nay la gia dinh ring cac viing bién ctia vach - noi c6
tiét dién dugc ting cudng — sé chiu phan 16n ndi luc
moment do tdc dong ngang gay ra, trong khi phan
16i & gitia cht yéu chiu luc nén. Phuong phap nay
to ra dac biét phit hgp doi véi cac loai vach c6 hinh
dang dic biét, nhu vach c6 ti€t dién mé rong hodc
tang cuong & hai dau (vi du nhu vach ¢é canh hodc
vach chit T, chii L). Mot trong nhiing uu diém 16n
ctia phuong phap nay la d¢ an toan cao, do chi tinh
dén kha nang chiu moment ctia hé cot thép ving
bién, khong xét dén phan bé tong chiu moment, ti
do6 dem lai bién d an toan nhat dinh trong thiét ké.

Trong khi d6, phuong phép tng suit dan hoi
truyén thong lai tiép can theo mot hudng khac:
vach cting dugc chia nho thanh nhiéu phan tu bé,
moi phén tu dugc gia dinh nhu mot cdu kién chiu
nén ding tam (hodc kéo ding tdm), va ndi lyc phan

phdi tuyén tinh theo ting sudt dan héi. Phuong
phép nay dya trén gia thiét rang vat liéu lam viéc
trong mién dan hdi tuyén tinh, nghia la ting sudt ty
1é thuan véi bién dang (theo dinh luat Hooke). Tuy
nhién, gia thiét nay khong hoan toan chinh xac déi
v6i vat liéu bé tong cot thép. Trén thuc té, bé tong
cot thép 1a mdt loai vat liéu dan-déo (elasto-plastic),
¢6 kha nang chiu ing sudt cao sau khi vigt qua gidi
han dan héi ma khong gay pha hoai tic thoi, va thé
hién hanh vi phi tuyén tinh r6 rét, dac biét dudi tac
dong ctia luc nén 16n hodc moment léch tam.

D€ phan anh dung hon ban chét lam viéc cta
vach bé tong cot thép, phuong phap sti dung biéu
d6 tuong tac da dugc phat trién. Theo phuong phap
nay, vach cting dugc coi la mot ciu kién chiu nén
léch tam - ttic 1a chiu dong thoi ca luc nén doc va
moment udn. Biéu d6 tuong tdc M-N (moment - luc
doc) dugc xay dung dua trén phan bo ting sudt phi
tuyén trong tiét dién, trong dé toan b hé cot thép
phéan bd trong tiét dién vach déu dugc ké dén khi
xac dinh kha nang chiu luc. Phuong phap nay cé kha
nang mo ta chinh xac hon hién tugng phén bo ndi
luc trong vach, phan anh day da moi quan hé gitia
bién dang va ting sudt ctia ca bé tong va cot thép,
dong thoi thé hién dugc su thay déi trang thai lam
viéc tti dan héi sang déo. Tuy nhién, nhugc diém lén
ctia phuong phap st dung biéu do tuong tac la quy
trinh tinh todn kha phtic tap, doi hoi phai thuc hién
nhiéu budc ldp nham xéc dinh dugc mat cit nguy
hiém, tinh todn chinh xdc ting suit va bién dang cua
tling vung vat liéu trén tiét dién vach. Trong thuc té
thiét ké, viéc 4p dung phuong phap nay thuong can
dén su ho trg cta cac phan mém chuyén dung hodc
cac cong cu lap trinh tu dong, nhu VBA trong Excel,
dé xu ly khoi lugng tinh todn 16n va phiic tap.4

TAI LIEU THAM KHAO

[1] Lam. B.T (2008), “Nghién ctiu anh hudng ctia vi tri vach dén
bién dang xodn va chuyén vi trong nha cao ting chiu tai
trong ngang, “Tap chi khoa hoc va cong nghé, dai hoc Da
Nang, 2, pp.36-42.

[2] Thu Vién X4y Dung Blog (2018). [Online]. Available: https://
thuvienxaydungblog.wordpress.com/2018/03/09/file-
excel-tinh-vach-cung/.

[3] Sang. N, “rdone.net’, (15/4/2020). [Online]. Available: https://
rdone.net/file-excel-tinh-vach-cung-be-tong-cot-thep-
excel-xay-dung-sa044/.

[4] Nguyén Tudn Trung, [01/6/2015]. Available: https://123docz.
net/document/2795335-mot-so-phuong-phap-tinh-cot-
thep-cho-vach-phang-btct.htm.

[5] Tam. B. V (2012), Nha Cao Tang Bé Tong C6t Thép, TP Ho
Chi Minh: NXB Dai hoc Quéc Gia.

[6] Huéng. T. P (2009), “Lap Trinh VBA Trong Excel,” Ha N¢i,
NXB Ha Noi.

[7] “www.i-5.biz,” [Online]. Available: https://www.i-5.biz/16-a-
iv-chung-cu-bic-dinh-bo-linh.

29




