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Tom tat: Bai bao phan tich hiéu qua st dung bé téng cudng
dé cao trong két cau san phang bé téng c6t thép toan khdi
khong dam, khéng ma c6t cia cdng trinh ¢ hé khung-véch.
Trén co s& phuang phap khung thay thé va diéu kién choc
thing theo TCVN 5574:2018, nghién ctu thiét lap quan hé
gitta chiéu day ban san, nhip, cap bé téng va kha nang chiu
luc. Két qua cho thdy hiéu qua cla viéc tang cap bé tong doi
vGi san la phi tuyén va giam rd rét sau khoang B35-B45, trong
khi viéc st dung bé téng cudng d6 cao cho c6t mang lai hiéu
qua rd rang han. Két qua nghién ctu c6 thé st dung lam co
sG tham khéo trong thiét ké so bd san phang bé téng c6t
thép theo tiéu chudn Viét Nam ciing nhu cung cap co'sé thuc
tién phuc vu viéc lua chon hogp Iy cap bé téng trong thiét ké
san phang.

Titkhéa: Bé tong cudng do cao; san phang; choc thing; TCVN
5574:2018; khung - vach.

1. Mé dau

Hién nay, trong xay dung dan dung, két ciu bé
tong cot thép toan khdi chiém ty trong 16n. Mot
trong nhiing so d6 két cdu phé bién ctia cac cong
trinh nha nhiéu tang la hé két cdu khung bé tong
cot thép két hgp vach cling (khung-vach), trong do
khung chiu tai trong diing va vach cting ddm nhén
phén 16n tai trong ngang.

Cung v6i su phat trién ctia vat liéu xay dung, bé
tong cuong do cao ngay cang dugc st dung rong
rai. Tuy nhién, viéc st dung loai bé tong nay cho cac
cdu kién khac nhau trong hé két cau, dac biét 1a san
phing, cin dugc dénh gid mot cach hop ly vé hiéu
qua kinh t€ - ky thuat.

San phéng bé tong c6t thép toan khdi khong
dam, khong m cot 1a giai phap két cau dap tng tot
cac yéu ciu kién tric hién dai nhu mat bang linh
hoat, giam chiéu cao tang va tang hiéu qua st dung
khong gian [1]. Tuy nhién, kha nang chiu luc ctia
san phang thuong bi chi phdi boi diéu kién choc
thing tai ving cot.

Céc nghién ctu trudc day cht yéu dua trén
tiéu chudn nudc ngoai nhu CIT 63.13330.2018 [3].
Trong khi do, chua c6 nhiéu nghién ctiu danh gia
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without beams and column capitals in buildings with frame-
shear wall structural systems. Based on the equivalent frame
method and punching shear provisions of TCVN 5574:2018,
relationships between slab thickness, span and concrete
strength are established. The results indicate nonlinear
efficiency with diminishing returns beyond B35-B45, while
benefits for columns remain significant. The results can be
used as a reference for preliminary structural design of flat
slab systems in accordance with Vietnamese standards. The
findings provide practical guidance for selecting appropriate
concrete strength in flat slab design.
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mot cach hé thong hiéu qua st dung bé tdong cuong
dd cao trong san phéng theo tiéu chuén Viét Nam
(TCVN 5574:2018).

Do do, nghién ctiu nay gép phén lip khoang
trong néu trén thong qua viéc danh gia hiéu qua
st dung bé tong cudng do cao trong san phing bé
tong cot thép theo tiéu chudn Viét Nam (TCVN
5574:2018), vGi cdc muc tiéu cu thé nhu sau:

- Xdc dinh pham vi st dung hop ly ctia bé tong
cudng do cao trong san phdng bé tong cdt thép toan
khoi khong dam, khong mi cot trong hé két cau
khung-vach;

- banh gia hiéu qua st dung bé tong cuong do
cao d6i véi cot;

- Thiét 1ap quan hé gitia chiéu day san, nhip va
cdp bé tong lam co s& cho thiét ké so bo.

- Xay dung mot s6 nhiém vu nghién ctiu can
thiét dé€ gidi quyét cac vin dé phat sinh trong qua
trinh thiét ké cong trinh.

Trong tinh toan san phang khong ddm, khong
mi cdt, ngudi ta st dung mot loat cac phuong phap
chinh xac nhu: phuong phap Galerkin, Levy, Marcus
[1], ciing nhu phuong phap phan tt hitu han. Bén
canh cdc phuong phap chinh xac, trong thuc tién
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thiét ké, phuong phap “khung thay thé” [2] dugc st
dung rong rai, vi né tuong déi don gian va cho két
qua hoi tu kha t6t véi cac s6 liéu thuc nghiém.

Trong nghién ctiu nay, noi luc trong san dugc
xac dinh theo phuong phap “khung thay thé”, véi
cac gia thiét chinh bao gom:

- Bé rong tinh todn ctia ddm gia dinh bang 3h_;

- Phén nhip ctia san dugc coi la ban ngam cting
theo chu vi;

- Cong trinh c6 ludi cot vudng trong mit bing;

- Viéc tinh toan dugc thuc hién cho nhip gitia;

- Kich thudc tiét dién cot la khong d6i va bang
40%x40cm;

Tiéu chi chinh dé lya chon chiéu day tiét dién
san la dam bao kha nang chiu luc theo diéu kién
choc thting [3, 4]. Trong d6 da xem xét hai trudng
hop tinh toan: khong c6 cot thép ngang va co cot
thép ngang v6i ham lugng nho nhat c6 thé.

2. Xac dinh tai trong tac dung Ién ban san

Xét ban san bé tong cot thép toan khoi cé chiéu
day h (m). Céc tai trong dugc st dung cho tinh toan
dugc trinh bay trong Bang 1 phu hgp véi TCVN
2737:2023 [5]:
Bang 1.Tai trong trén 1m’san

Thanhphantaitrong Taitiéuchudn Hésoy, Taitinhtoan

(kN/m?) (kN/m’)
BanthanbansanBTCT ~ 25h 1,10 27,5h
Ldp viia cannén 0,36 1,30 0,468
Gach lat 0,20 1,10 0,220
Tai trong phu khéc 0,20 1,10 0,220
Hoat tdi st dung 2,00 1,20 2,400

Tong tai trong tinh toan:
q=27,50h + 3,308 (kN/m?) (1)

3. Xacdinh chiéu day ban san theo diéu kién choc

thing

Xét ban san khong co c6t thép chéng choc
thng, khong xét mo men tai nut, cot trong tiét dién
vuong 0,40 x 0,40m.

3.1. Cac dai lugng tinh toan

Luc choc thung tai cot dugc xac dinh theo tai
trong phan bo trén 6 san nhu sau:

F = ql2=(27,50h + 3,308) I )

Trong do:

q: tai trong phan bo déu trén san;

1: nhip 6 san.

Chiéu cao lam viéc ctia tiét dién (vdi gia thiét a
=30 mm):

h,=h-a=h-003 3)

Chu vi dudng bao tinh toan choc thung:

u=4(h_+h)=4(h+037) (4)

3.2. Diéu kién choc thiing

Theo TCVN 5574:2018, diéu kién dam bao kha
ndng chiju lyc:

F<R, -u-h; (5)

Thay cac biéu thiic (1) - (4) vao (5) ta co:

(27,50h + 3,308) 12S4Rbt (h+0,37)(h - 0,03) (6)

3.3. (ong thiic xac dinh chiéu day ban san

Tai trang thai t6i han:

(27,50h + 3,308) 12=4Rbt (h+0,37)(h - 0,03)

Suy ra phuong trinh:

4R h*+(1,36R -27,501°)h- (0,0444R_+3,3081%)=0

Giai phuong trinh thu dugc chiéu day t6i thiéu:

27,501* —1,36R,, +

2
(1.36R, —27,50°) +
+
+16R,,(0,0444R,, +3,308/°)

&R,

h= (7)

3.4. (ong thic xac dinh nhip

< \/4Rb,(h+0,37)(h—0,03) )

27,50k +3,308
4. Phén tich anh huéng clia cap bé tong doi vai doi
voi san phang bé tong c6t thép trong hé két cau
khung-vach
Chiéu day ban h phu thudc vao cap bé téong va
nhip dugc trinh bay duéi dang do6 thi (hinh 1).

600 -

ggg ] ——B20
T 450 | —=—B25
.E, a0 ——B30
7 300 ——B35
E 250 1 —B40
S 150 - —e—B45
128 ,7 = ——B50
o __p55
40 45 5.0 55 6.0 6.5 70 7.5 8.0 85 9.0 9.510.0 —B6O
Nhip I (m)

Hinh 1. Quan hé gitia chiéu day ban, nhip san va cap bé tong

Tu cdc d6 thi c6 thé nhan thdy ring, su phu
thu¢c ctia nhip 16n nhat ctia san vao cap bé tong la
phi tuyén. D€ c6 thé thu dugc hinh anh truc quan
hon, nghién ctiu da x4y dung do thi quan hé gitia
nhip 16n nhét va cip bé téng véi cac chiéu day san
1 20; 30; 40 cm (hinh 2), vi trong thuc t€ thiét ké,
cac gia tri nay 1a phd bién nhat.

Phan tich cac d6 thi thé hién quan hé gitia cdp
bé tong, chiéu day va nhip ctia san da thu dugc c6
thé thdy riang viéc sti dung bé tong cudng do cao,
bat dau ti B35-B40, tré nén kém hiéu qua.

Nhiing két luan tuong tu ciing c6 thé rat ra khi
xac dinh quan hé gitia nhip va cdp bé tdng véi cing
chiéu day san, trong trudng hop bo tri cot thép
ngang trong vung choc thing (hinh 3).
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Hinh 3. Quan hé giifa nhip Ién nhat|__ va cap bé tong khi 6 c6t thép
ngang

Ngoai viéc danh gia mtic do hiéu qua cua viéc
tang cap bé tong doi véi san theo diéu kién choc
thung, nghién ctiu da xem xét anh hudng ctia viéc
tang cip bé tong doi véi san theo diéu kién tinh
toén cuong do trén tiét dién thing goc.

Céc d6 thi thé hién muc do anh hudng cta cdp
bé tong dén ham lugng cdt thép yéu cau cho dai ban
& nhip va trén cot, v6i chiéu day san 20 cm va nhip
7,2 m, dugc trinh bay 6 hinh 4 va 5.
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Hinh 5. Anh huéng clia cap bé tong dén ham luong cot thép yéu cau
cho dai ban trén ot

Tu cac d6 thi c6 thé két luan rang anh hudng
cuia cip bé tong dén ham lugng cot thép cta tiét
dién chiu uén 1a 16n hon d6i véi dai ban trén cot,
va viéc tang cdp bé tong it lam ting ham lugng cot
thép d6i véi dai ban & nhip. Pong thoi, bat dau ti
B35-B45, anh hudng cta cép bé tong giam dan va
duong cong quan hé tré nén thoai hon. Diéu nay
khéng dinh hiéu qué chiu lyc ctia bé tong cuong do
cao trong san phang, khi bi chi phdi bsi diéu kién
choc thung, 1a cé han.

Détinh toan kha ning chiu luc ctia cot theo diéu
kién dam bao cudng do, tai trong dugc lay ti tinh
toan san véi chiéu day h = 20 cm vé6i 03 truong hop
nhip biang 6,0 m; 7,2 m va 8,4 m. Tt d6 thi quan hé
gitia s6 tdng cho phép va cdp bé tong (hinh 6), c6
thé théy rdng so ting ting gan tuyén tinh theo cip
bé tong, va tinh hgp ly ctia viéc stt dung bé tong cap
cao la r6 rang.
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Hinh 6. Quan hé giifa s6 tang cho phép va cap bé tong

5. Két luan

Trén co s6 cac két qua phén tich va tinh toan
ddi v6i san phéng bé tong cdt thép trong hé két cdu
khung-vach, c6 thé rat ra mot sé két luan chinh
nhu sau:

- Hiéu qua ctia viéc tang cap bé tong doi véi kha
néang chiu luc cua san theo diéu kién choc thiing la
phi tuyén. Khi cép bé tong tang dén khoang B35-
B45, mtic d¢ cai thién kha nang chiu luc giam dan
10 rét, duong cong quan hé tré nén thoai. biéu nay
cho thdy viéc tiép tuc tang cdp bé tong cao hon
khong mang lai hiéu qua tuong xting.

- Pham vi cép bé tong hop 1y cho san phéng
trong cac cong trinh nha nhiéu tang dugc xac dinh
trong khoang tii B25 dén B45. Day la vliing t6i uu
xét dong thoi cac yéu t6: kha nang chiu luc, yéu cau
vé chiéu day san va hiéu qua st dung vat liéu.

- Doi véi cot, hiéu qua cuia viée tang cap bé tong
la r6 rét va gan tuyén tinh. Viéc sti dung bé tong
cuong do cao gitip nang cao dang ké kha nang chiu
luc doc truc va cho phép tang s6 tang cong trinh.
Do d4, viéc st dung bé tong cép cao cho cot 1a hop
ly, ddc biét doi véi nha cao ting.

- Khi két hgp bé tong cuong do cao cho cot va bé
tong cap trung binh cho san, nat lién két cot - san tré
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thanh viing lam viéc phtic tap vé ting suét. Tai day
xudt hién dong thoi ting suit nén cuc bo va noi luc
tt ban san, lam tang nguy co pha hoai cuc bo. Do dé,
viéc nghién ctiu sau hon vé co ché lam viéc va giai
phép ciu tao cho cac nut lién két nay la can thiét.

- Viéc bé tri c6t thép chdng choc thing cé thé
lam gidam dang ké su phu thu¢c cta kha nang chiu
luc vao cap bé tong. Diéu nay md ra hudng tiép can
hgp ly trong thiét ké, trong d6 thay vi ting cap bé
tong, c6 thé st dung cac giai phap cdu tao d€ nang
cao hiéu qua chiu lyc cta san.

Két qua nghién ctiu c6 thé st dung lam co s&
tham khéo trong thiét ké so bo san phing bé tong
c6t thép theo TCVN 5574:2018, dong thoi ho trg
lua chon cdp bé tong hop ly cho tling nhém ciu
kién trong cong trinh nha nhiéu tang.

Trong thiét ké thuc té, viéc lya chon cap bé tong

cho san nén can nhac gitia hiéu qua chiu Iyc va chi
phi, thay vi chi tang cuong d¢ vat liéu.U
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QUAN LY CACTOA DO CONG TRUONG
XAY DUNG THEO TUYEN BANG...

Tiép theo trang 36

kién trac tich hgp dén quy trinh kiém soat chat
lugng, hudng t6i quan ly toa do tuyén chinh xdc,
minh bach va bén viing.

Két qua nghién ctiu viia b sung gia tri ly ludn,
viia ¢6 kha ning ting dung ngay trong thuc tién,
dong thoi mé ra huéng nghién ctiu mé rong véi
Al va Big Data dé€ t6i uu quan ly trong tuong lai.
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