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SO SANH GIOI HAN TY SO NHIP TREN CHIEU DAY BAN
PE KIEM SOAT PQ VONG CUA SAN BE TONG COT THEP
THEO MOQT SO TIEU CHUAN THIET KE

Nguyén Vin Diing'’, Nguyén Ding Nguyén®

Tém tat: Viéc dw dodn do vong ciia san bé tong cot thép (BTCT) & trang thdi gidi han sir dung gdp nhing
théch thirc ding ké. Nguyén nhéan chii yéu phdt sinh tir sy hiéu biét con han ché vé tiéu chi giéi han sir dung,
bao gom d¢ véng ngdn han va dé vong gia tang theo thoi gian, cing véi tinh chdt phike tap cua vt liéu, lich
stk tdi trong thue té trong qud trinh thi cong va khai thac. Dé kiém sodt dp vong, cdc tiéu chudn thiét ké cé
hiéu lwc hién hanh thuong dwa ra hai phwong phdp chinh: (i) tinh todn trye tiép, von thu’ang phu"c tap do bé
16ng bi mit o vung kéo, ciing voi viéc tinh todn co ngot va tir bién, hodc (ii) dp dung ty so chiéu dai nhip trén
chzeu day ban theo cac gla tri quy dinh trong tiéu chuan. Nghzen citu ndy tong hop va so sanh cdc quy dinh
Vvé chiéu day ban nhé nhat dwoc quy dinh trong cdc tiéu chuan ACI 318-25, AS 3600-2009, va EC2-2004.
Pong thoi, nghién ciru ciing thiee hién khao st dé so sanh cdc ty s6 nhip/chiéu day ban theo cdc tiéu chudn

trén dé danh gid s khdc biét.

Tir khéa: Do vong, trang thai sir dung, 6 vong dai han, tiéu chudn thiét ké.

1. PAT VAN PE

Viée x4c dinh chiéu day ban (h) hop ly 1a yeu t6
quan trong, anh huong tryc tiép dén tinh kinh té va
d6 clmg cuia san. Ban can du day dé dap tmg ba yéu
cau co ban. Thir nhit, vé d6 cing, ban phai dam bao
khong bi vdng qua muc cho phép, dic biét dbi véi
san chiu tai trong dung. D9 vong san phu thudc vao
nhip, d ciing cua dam, tai trong, loai vat ligu; déng
thoi ban phai dap tung yéu cau vé do rung. Ddi véi
san ch1u tai trong ngang, do _cling trong mat phing
san 14 can thiét, tuy nhién, yeu t6 quyet dinh 1a kich
thudc miat bang san va cu tao cac ciu kién blen
khong chi phy thudc vao chiéu day ban. Thir hai, vé
kha nang chiu lyc, ban phai dam bao chiu dugc mod
men ubn do tai trong dng va cac tic dong bd sung
nhu nhiét d9, co ngdt, va tai trong tap trung. Thur ba,
vé yéu cau kinh té, viéc Iya chon chiéu day doi hoi
can bang chi phi vat liéu, nhan cong va kién truc.
Ban c6 chiéu day nho thuong mang lai hiéu qua kinh
té néu dap tmg du do ctig, nhung khi nhip 16n, viéc
chon chiéu day theo yéu cau do vong s& hop 1y hon
do d¢ vong tang nhanh hon ndi lyc.

Céc tiéu chuan thiét ké két cau hién hanh cung
cap hai phuong phap dé kiém soat d6 vong: tinh toan
truc tiép (thudong phtic tap do nut bé tong va anh
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hudng ciia co ngot, tir bién) hodc ap dung ty sb chiéu
dai nhip (/)/chiéu day ban (k) (ky hiéu la /) dé dam
bao trang thai st dung, cach nay thuong dugc uu
tién vi tinh don gian. Trong nghién ctru nay, chiéu
diy ban nhé nhét (k) dugc dinh nghia la chiéu day
ti thiéu cua ban san dé dam bao yéu cau vé kiém
soat vong. Voi sy ra doi cia bé tong cuong do cao,
tién d6 thi cong nhanh va thay doi hé sb do6 tin cay
cua tai trong, viéc xem xét d§ vong trong diéu kién
su dung cang tr¢ nén quan trong. Trong khi
TCVN5574-2018 [4] khong dé cap dén quy dinh vé
chiéu day ban nho nhit dé kiém soat vong. Ngugc
lai, uy ban ACI 318 da ban hanh cac yéu cau nay tu
nam 1971. Nghién clru nay s€ so sanh cac quy dinh
cia tiéu chuin Hoa Ky ACI 318-25 (ACI 318,
2025), tiéu chuan Uc AS 3600-2009 (AS 3600,
2009) va tiéu chuan Chau Au EC2-2004 (EC2,
2004) dong thoi thyc hién khao sat dé danh gia sy
khéc biét vé ty s6 I/h theo cac tiéu chun trén.

2. CHIEU DAY BAN BTCT NHO NHAT
THEO CAC TIEU CHUAN

2.1. Tiéu chuin ACI 318-25

Gidi han d¢ vong cho phép theo ACI 318-25
(ACI 318, 2025) duogc cho 6 Bang 24.2.2 (ACI 318,
2025), véi I, 1a chiéu dai nhip. Theo tiéu chuan ACI
318-25, gidi han d6 vong cho phép cia san va mai
duoc quy dinh dya trén d0 nhay véi do vong cua cac
bd phan phi két cau ma ching d& hodc gan két vao.
Dbi voi mai hodc san d& cac bo phan phi két cau dé
bi pha hoai do d¢ vong lon (vi du: tudng ngan, vach
thach cao), d0 vong gidi han dugc xem xét 1a do

KHOA HOC KY THUAT THUY LOT VA MOI TRUONG - SO 98 (3/2026) 31


mailto:nguyenvandung@hdu.edu.vn

vong ting thém sau khi thi cong cac bo phan phi két
cau d6 va gidi han tdi da cho phép 1a 1,/480. Doi voi
mai hoac san do cac bo phan phi két cau kho bi pha
hoai do d¢ vong 16n, gidi han d§ vong dugc ndi long
hon, véi gia tri cho phép la /,/240.

ACI 318-25 d& xuat chiéu day & theo ty sb I/h cho
ca san c6 ban loai dim lam viéc mot phuong (duoc
goi tat 1a ban mot phuong hodc san c6 ban loai dim)
va san ¢ ban lam viéc hai phuong (duge goi tat 1a
ban hai phuong). Chiéu day & khong phu thude vao
tai trong tac dung bao goém tinh tai va tiu chuan
khong quy dinh gi6i han vé chiéu dai nhip ap dung.
Céc hé s6 diéu chinh duge dua vao véi cuong do cua
cbt thép va bé tong nhe, duoc quy dinh theo diéu
7.3.1.1.1 va 7.3.1.1.2 (ACI 318, 2025)

a) Véi san c6 ban loai dam

Voi ban BTCT thuong lam viéc mot phuong
khong d& cac bo phan phi két cAu dé bi pha hoai
khi c¢6 bién dang 16n, chiéu day 4 khong nho hon
cac gia tri dugc cho ¢ Bang 7.3.1.1 (ACI 318,
2025), trir khi d¢ vong dugc tinh toan la dam bao.
ACI 318-25 khong dua ra biéu thirc tinh 4 cho ban
mét phuong d& hodc gin cac b phan dé bi pha
hoai do o vong 16n.

b) Voi san co ban lam viéc hai phuong

D6i voi san BTCT khong tng suit trude, khong
c6 cac dam bén trong ndi gitra cac gbi dd ¢ bon phia
va ¢6 ty s6 cua nhip dai trén nhip ngin khong 16n
hon 2, chiéu day / nhé nhét s& khong nho hon cac
gia tri trong Bang 8.3.1.1 (ACI 318, 2025).

Véi san BTCT khong g suét trudc ¢ cac dam
nbi giira cac gdi dd (san c6 ban ké bén canh), chicu
day h dugc lay theo Bang 8.3.1.2 (ACI 318, 2025),
tru khi tinh toan d¢ vong cho phép dugc tinh toan 1a
dam bao. Cac quy dinh vé /A theo tiéu chuin ACI
318-25 khong dé cap dén do nhay ciia bién dang véi
tai trong thi cong, toc do thi cong va cuong do cia
bé tong.

2.2.. Tiéu chuén AS 3600-2009

Tiéu chuan AS 3600-2009 (AS 3600, 2009) giGi
han tong d6 vong 14 1/250 va do vong ting thém la
1/500 néu di c6 bién phap gidm thiéu anh hudng cia
d6 vong cia phan truyén luc 1én két cAu dugce nang
d5, néu khong thi lay gia tri 7/1000.

a) Véi san c6 ban logi dam va san c6 ban lam
viéc hai phuong

Vi san BTCT c6 ban lam viéc mdt phuwong hoac
san nhiéu nhip BTCT ¢6 ban lam viéc hai phuong
chiu tai trong phan bd déu va hoat tai (¢) khong 16n
hon tinh tai (g), do vong cla ban s& dam bao thoa
man cac yéu cau cia diéu 2.4.2 (AS 3600- 2009) néu
ty sO ciia chiéu dai nhip hiru hiéu (Ley) trén chiéu cao
lam viéc (d) cua ban khong lon hon gia tri sau:

(A/L )E "
L e, c

def

Trong do: A/Lef la d§ vong gidi han cho phep
chon lua theo diéu 2.4.2 va d vong (4) dugc liy &
diém chinh gitra duong ndi giita cac gbi tua dung aé
xac dinh L,; L. 14 chiéu dai nhip hiru hi¢u, 1iy bang
gia tri nho hon cua /,+d va [; E, la gia tri trung binh
ctia mo dun dan hoi cua bé tong ¢ tudi 28 ngay (don
vi MPa); F,., 1a tai trong thiét ké hitu hiéu trén mot
don vi dién tich, duoc léy béng:

(@) (1.0+k)gH(wt+ ksw)g cho dd vdng tong
cong; hoac

(b) kg Hwit+ kew)g cho d0 vong xay ra sau
khi thém hodc c6 gan cac vach ngin gion hodc 16p
hoan thién.

Trong d6: k., dugc xac dinh theo diéu 8.5.3. 3va
w, va y la gia tri liy theo AS 1170.1, y; 1a hé s6 ké
dén tic dung ngan han cta hoat tai st dung dé tlnh
toan tai trong trong diéu kién str dung, y; 1a hé sb ké
dén tac dung dai han cda hoat tai sir dung dé tinh
toan tai trong trong diéu kién sir dung.

kes = [2-1.2(4,/As)] = 0.8; Ay /Ay 1ay & gita nhip
v61 ban don gian hoac ban lién tyc va léy tai géi véi
ban conson lan luot 1a dién tich cdt thép chiu nén va
dién tich ¢t thép chiu kéo.

ks 1a hing sb, duoc liy bang: (a) 1 véi san co
ban lam viéc mot phuong; (b) 0.95 vadi san c6 ban
lam viéc hai phuong khong c6 mii cot; (c) 1.05 véi
san c6 ban lam vi¢c hai phuorng c6 mil cot, véi mil
cOt mo rong it nhét L/6 theo moi phuong trén canh
nbi cic gbi dd va c6 tong chiu day mii cot khong
nhoé hon 1.3D, v6i D 1a chidu diay ban ngoai ving
mil cOt;

k, 14 hang s6, dugc lay bang:(a) 1.4 vé6i ban co
gbi ké don gian; hoic (b) Cho ban lién tuc, khi 6 ban
lién k& co tysd canh dai trén canh ngin < 1.2 va
khong c6 nhip bién cé kich thudc canh dai hon cac
nhip bén trong: (i) 1.75 v6i nhip bién; hodc (ii) 2.1
v61 nhip bén trong.

b) Véi san lam viéc hai phwong cé dam bo quanh
(san c6 ban ké bon canh)

Vo6i san BTCT lam viéc hai phuong dugc ké 1én
dim cimng hodc vach BTCT chiu tai trong phin bd
déu va hoat tai (g) khong 16n hon tinh tai (g), do
vong clia san s& dam bao thoa min cic yéu cau ciia
didu 2.4.2 (AS 3600, 2009) néu ty sé cta chiéu dai
nhip hitu hi¢u trén chiéu cao lam viéc cua ban khong
16n hon gia tri cho & muc 2.2(a), ngoai tru:

(a) k3 bang 1, va

(b) k,; dugc ldy theo Bang 9.3.4.2 (AS 3600,
2009) tiy thudc vao diéu kién bién cia ban.
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2.3. Tiéu chuian EC2 — 2004

Tiéu chuan EC2-2004 (EC2, 2004) yéu cau do
vong tinh todn cua san chiu tac dung cda tai trong
dai han (quasi-permanent load) khong dugc lén hon
gia tri 1/250. Gi6i han d6 vong ting thém duoc iy

bang /500 dé tranh viéc do vong c6 thé gy ra pha
hoai cac bo phan lién ké cua két cdu. EC2-2004 [4]
cho phép khong can tinh toan d6 vdng néu chiéu day
ban thoa man:

Voi P =po:

3/2
=K[11+15f, 2ev30.(F [&—j 2)
p p

V()’ip 2 po:

i—K 11+1,5
d

Trong d6: K 1a hé s6 ké dén dang két cau: (a) gbi
d& don gian 1,0; (b) mot dau lién tuc 1,3; (c) hai dau
lién tuc 1,5; (d) san phing (dya vao nhip dai hon) 1,2;
va (e) Conson 0,4; p, 12 ham lugng cdt thép tham
chiéu; p 1a ham lugng cdt thép chiu kéo yéu cau &
gitra nhip v6i mé men do tai trong tinh toan gy ra (¢
g0i tua voi ban conson); p’ 1a ham luong cbt thép
chiu nén yéu cau ¢ giita nhip voi mé men do tai trong
tinh toan gy ra (¢ gbi tya voi ban conson); fiy 1a
cuong do chiu nén danh dinh cta bé tong; / la chiéu
dai nhip; d 1a chiéu cao lam viéc clia san.

Biéu thirc (2) va (3) dugc xdy dung véi gia thiét
(g suat ctia ¢t thép ¢ trang thai giGi han sir dung la
310 MPa. Véi mic ing suit khac dugc sur dung, gia
tri trong biéu thirc (2) va (3) can duogc nhéan véi he so
310/0;. Trong d6, o, 1a tmg sut trong cbt thép tai vi
tri c6 mo men 16n nhat & trang thai st dung.

Do ham lugng cdt thép chua duoc xac dinh cho
dén khi chiéu day ban dugc xac dinh, nén budc dau
can phai gia thiét ham lugng c6t thép. Néu chiéu dai
nhip 16n hon 7 m gia tri /d & biéu thirc (2) va (3) can
dugc nhan voi hé sb 7/chiéu dai nhip dé ké dén sy
tang tai trong ban than khi chiéu dai nhip ting. Vi
san phang, gia tri //d & biéu thirc (2) va (3) dugc
nhan véi hé sb 8,5/chiéu dai nhip.

3. NGHIEN CU'U THAM SO

Nhu da trinh bay, ngoai trir ACI 318-25 khong
xem xét anh hudng cua hoat tai, ham lugng cdt thép
chiu nén dén chiéu day ban nhé nhat, cac tiéu chuin
con lai xem xét do 16n cua hoat tai va ham lugng cot
thép chiu nén dén chidu day san nho nhit. Thém
nita, ca ba tiéu chuan (ACI 318-25, AS 3600-2009
va EC2-2004) déu xem xét diéu kién bién va chiéu
dai nhip cua san. Tuy nhién, chi c6 AS 3600-2009
va EC2-2004 mdi dua thém hoat tai va tinh tai phu
thém vao lam tham so tinh toan. Dic biét, AS 3600-
2009 1a tiéu chuan duy nhit trong ba tiéu chuin nay
con yéu cau xét dén do vong gidi han ting thém.

W\F} 3

Nghién ctru tham s6 duoc thuc hién dé danh gia
anh huong cla cac thong s thiét ké dén chicu day
ban nho nhat va so sanh céc gia tri tinh dugc theo
tiéu chuan ACI 318-25, AS 3600-2001, va EC2-
2004. Do khong gian trinh bay cua bai bao c6 gidi
han, nén trong pham vi bai bao nay chi thyc hién
khdo sat mot s6 trudng hop tinh toan nhu sau:

+ P4i voi san mot phuong Iya chon phuong an
ban ¢ gbi d& don gian, chidu dai nhip lam viéc 1a 4,
6, va 8 m. D6i véi san phang khéng c6 mii cot hai
phuong lya chon 6 ban bén trong, kich thudc canh
nge"ln la 4, 6, va 8 m va chi xét cho 6 san hinh vuong.
Voi san c¢6 ban ké bon canh, chiéu dai nhip ngin
(Lugin) 12 4 va 6 m VA ty 88 Lyai/ Lygin 12 1, 1,5 va 2.

+ Cac gia tri hoat tai tiéu chuan ¢ dugc lay cho cac
phong chirc ning nhu sau: (a) Van phong 2 kN/m?; (b)
Ctra hang 4 kN/m’; (c) San khau 7,5 kN/m”,

+ Cac gia tri sau duoc giit khong doi: Cudng do
chiu nén ciia bé tong: 30 MPa. Gii han chay cdt
thép: 400 MPa. Tinh tai tiéu chuan phy thém (d& bo
phan phi két cau (vi du twong xdy, kinh...), vat liéu
hoan thién...): 5 kN/m’. Hoat tai dai han: (a) 1,0
KN/m” cho vin phong; (b) 1,40 kN/m’ cho cira hang;
(c) va 2,70 kN/m’ cho san khau. Hé s6 nhan d¢ vong
dai han (1): 4 = 2 (4 dugc xac dinh theo 24.2.4.1.1
theo ACI 318-25 va trong nghién ctru nay khong ké
dén anh huong cta cdt thép chiu nén).

Quy dinh theo tiéu chuin ACI 318-25 dya theo
chiéu day cua ban (k), trong khi cac tiéu chuan con
lai dua vao chiéu day hitu hiéu cia ban (d). Dé so
sanh cdc tiéu chudn véi nhau, chiéu day ban dugc
liy bang chiéu day hiru hiéu cong véi 30 mm vdi cac
phuong trinh st dung chidu day nho nhéat dya theo
chiéu day hiru hiéu.

3.1. San c6 ban lam viéc m¢t phuwong

Hinh 1 va Hinh 2 1an luot thé hién quan h¢ giira
ty s& I/h v6i [ v6i ban mot phuong c6 gbi don gian
voi do vong gidi han khao sat lan luot 1a / /240 va

KHOA HOC KY THUAT THUY LOT VA MOI TRUONG - SO 98 (3/2026) 33



1/480 voi g & cac muc 2, 4, va 7,5 kN/m?. Hinh 3 2009 va EC2-2004, cling nhu cac gia tri hién hanh
thé hién anh hudng cta ¢ t6i quan hé //h va [ cuia  cua ACI 318-25 ing voi 6 vong gidi han khéo sat
ban mot phuong c6 goi don gidn voi AS 3600- 1a //240 va //480.

30 30 25
25 ~—— 25 | .———I\. I ._’-\-
- v§'\' -
S20Fe————eo—+ Sof e—e——% S0 ————a——9¢
15 |- 15 |- :
- Go6i don gian, /240, g = 2 kN/m? - Go6i don gian, /240, g = 4 kN/m? G6i don gian, //240, ¢ = 7,5 kN/m?
10 1 1 1 1 1 10 1 1 1 1 1 15 1 1 1 1 1
4 .. ...6. 8 4 .. ...6. 8 4 .. .. 6.
Chiéu dai nhip, / (m) Chiéu dai nhip, / (m) Chiéu dai nhip, / (m)
-m- [EC2-2004 -¥ AS3600-2009-@ ACI318-25 -m- [EC2-2004 -¥ AS3600-2009-@ ACI318-25 -m- [EC2-2004 - AS3600-2009-@ ACI318-25
a)q =2 kN/m’ b)g = 4 kN/m’ ¢)g =7,5 kN/m’
Hinh 1. Quan hé I/h va | véi ban mét phwong goi don gidn véi dg vong 1/240 va q khéc nhau
30 30 25
25 — B T I -
L L 200F —mo¢—o
S20Fe—————eo—+ S0Fe————eo—+ S
T G [ — L1 S
15F 15
L Goi don gian, /480, g = 2 kN/m? - G6i don gian, 1/480, g = 4 kN/m? [G6i don gian, /480, ¢ = 7,5 kN/m7
10 1 1 1 1 1 10 1 1 1 1 1 10 1 I 1 1 1
4 .. ...6. 8 4 .. ..6. 8 4 .. .. 6.
Chiéu dai nhip, / (m) Chiéu dai nhip, / (m) Chiéu dai nhip, / (m)
-m- [EC2-2004 -¥ AS3600-2009-@ ACI318-25 -m- [EC2-2004 -% AS3600-2009-@ ACI318-25 -m- [EC2-2004 - AS3600-2009-@ ACI318-25
a)q =2 kN/m’ b)g = 4 kN/m’ ¢)g =75 kN/m’

Hinh 2. Quan hé l/h va [ ciia ban mdt phwong goi don gian véi dé vong 1/480 va q khdc nhau

25 30
—+— ACI 318-25 —+— ACI 31825

e BT T
§2o-;*t\\; L T

L 3 -+ =
L o -+ -+

I/h

Goi don gian, //240
. ] .

G6i don gian, /240
15 1 1 15 1 . [l .

4 Chiéu dai r?hip, 1(m) 8 4 Chiéu dai Iflshjp, 1 (m)
B g =7,5kN/m*¥ q=4kN/m? -@- q =2kN/m? B q=7,5kN/m*¥ q=4kN/m?> -@- q =2kN/m?
a) AS 3600-2009 va ACI 318-25 b) EC2-2004 va ACI 318-25

Hinh 3. Anh hudng cia q t6i quan hé I/h va [ ciia ban mét phwong cé goi don gidn, dg vong gici han 1/240:
(a) AS 3600-2009 va ACI 318-25; va (b) EC2-2004 va ACI 318-25

25 30
—+— ACI 318-25 —+— ACI 31825

20F + + + 25F 7 \\.

I/h
I/h

15 20F + + +
Goi don gian, //480 [ Goi don gian, //480
10 1 1 1 1 1 15 1 1 1 1
4 . .. 6. 8 4 . ...6.
Chiéu dai nhip, / (m) Chiéu dai nhip, / (m)
= g=75kNmP¥ g =4kN/m? @ g =2kN/m? - g =7,5kNmP¥- q=4kN/m? -@- g =2kN/m?
EC2-2004)
a) AS 3600-2009 va ACI 318-25 b) EC2-2004 va va ACI 318-25

Hinh 4. Anh hwong cia g t6i quan hé l/h va [ ciia ban mét phwong cé goi don gidn,
do vong gioi han 1/480: (a) AS 3600-2009 va ACI 318-25; va (b) EC2-2004 va ACI 318-25
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Mot sb nhan xét duge rat ra 1a:

- Ngoai trir ACI 318-25, cac tiéu chudn khac déu
cho thiy xu huéng chung: ty s /4 giam khi [ ting.
O khoang [ tir 4-6 m, I/h giam cham, nhung khi /
vuot 6 m, ty sb nay giam nhanh hon, nhu thé hién tir
Hinh 1 dén Hinh 4.

- Khi git nguyén ¢g va /, theo AS 3600-2009, ty
s6 I/h tang khi @6 vdng giGi han tir /240 1én 1/480.
Trong khi d6, ACI 318-25 va EC2-2004 duy tri ty s6
nay bat ké muc d6 vong gidi han.

- Véi cung mot d6 vong gioi han (/240 hoac
1/480), khi tai trong ¢ ting, ty s6 I/h giam, tic can
chon chiéu day / 16n hon.

- Hinh 3 cho thay, véi do vong gioi han //240 thi
ACI 318-25 cho gia tri /A thap hon so v&i AS 3600-

35
¢ —o—0
= L
/240, q =2 kN/m? .
30 L L

4 N . 6.
Chiéu dai nhip, / (m)
= EC2:2004-¥ AS3600-2009-@-

a) b6 vong gidi han /240

ACI318-25

2009 va EC2-2004, tirc yéu cau chon / 16n nht.
Ngoai trir truong hop [ > 6m va g = 2 kN/m’, AS
3600-2009 cho I/h thdp hon so v&i ACI 318-25
nhung su khac biét khong dang ké.

- Hinh 4(a) cho thiy, v6i gidi han d6 vong /480,
AS 3600-2009 dua ra gia tri //h thap hon ACI 318-
25 va EC2-2004, tirc yéu cau chiéu day / 14 16n nhat.
Hinh 4(b) cho thdy EC2-2004 c6 I/h cao hon ACI
318-25.

3.2. San phing

Hinh 5 va 6 lan luot thé hién dai dién quan hé
giita //h va [ ctia san phang 6 ban bén trong khéng ¢
mii cot véi cac chiéu dai nhip, muc tai trong g khac
nhau tmg v6i do vong gidi han khao sat 1an luot 1a
1/240 va 1/480.

35
B .; . :‘
30 -
=
251 ¥
| Osan ben trong
1|/480, q=2 kl\{/m2 ,
20 .
4 . .6 8
Chiéu dai nhip, / (m)
-# [EC2-2004 ¥ AS3600-2009-@ ACI318-25

b) B¢ vong gidi han /480

Hinh 5. Quan hé giita I/h va | ciia san phang 6 ban bén trong khéng cé mii cét voi g = 2 kN/m’:
(a) Do vong gioi han 1/240; va (b) B vong gioi han 1/480

40
B —+— ACI 318-25
35 B - . e
S30 5
T e . °
20 [ -75 ban bén trong, //480
15 1 1 1 1 1

4 .. ...6.
Chiéu dai nhip, / (m)
= q=75kNMP¥- g =4kN/m? -@ g =2kN/m?
AS 3600-2009

a) AS 3600-2009 va ACI 318-25

35

—4— ACI 318-25

Sy v
— =

O ban bén trong, //480
1 1 1

25 L

4 .. ...6.
Chiéu dai nhip, / (m)
= q=75kNMP¥- g =4kN/m? -@ g =2kN/m2
EC2-2004

b) EC2-2004 va ACI 318-25

Hinh 6. Anh hwong cia q téi lI/h va [ ciia san phang é ban bén trong khéng cé mii ct:
(a) AS 3600-2009 va ACI 318-25; va (b) EC2-2004 va ACI 318-25

Mot sb nhan xét duge rat ra 1a:

- Cac biéu @6 cho thiy v4i AS 3600-2009 va
EC2-2004 chiéu day t6i thiéu i dé dap tmg gidi han
d6 vong quy dinh ting 1én khi hoat tai tang. Két qua
ciing cho thdy ty sb /4 giam khi / tang, do tai trong
ban than ciia san ting theo /. Ti s6 I/h theo ACI 318-
25 khong phu thudc vao d6 1on ctua g va /. AS 3600-
2009 cho thiy ty s6 /4 giam khi gioi han d6 vong
chuyén tir /240 sang 1/480, trong khi véi ACI 318-
25 va EC2-2004, ty s6 nay khong doi ¢ ca hai mirc
gi61 han.

- Hinh 5 cho thay véi ciing mét tai trong ¢ thi AS

3600-2009 cho gia tri /4 1a thip nhat, sau d6 dén
EC2-2004, va cao nhit 12 ACI 318-25 véi ca hai
truong hop /240 va //480.

- Hinh 6 cho thdy v&i AS 3600-2009 va EC2-
2004 khi cung mot tai trong ¢ thi khi / tdng 1én thi
gia tri I/h ban dau ting 1én sau d6 c6 sy giam di
nhung mtc do bién dong khong dang ké. Thém nita,
khi ¢ tang 1én thi gia tri /4 c¢6 xu hudng gidm di,
nghia 14 can ting chiéu day san 1én khi ¢ ting.

3.3. San ¢6 ban ké bon canh

Hinh 7 va Hinh 8 thé hién dai dién mot sb quan
h¢ gilta /,4s,/h (dugce st dung tuong duong nhu //h
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d6i v6i ban ké 4 canh) va ty sd Lyail lngén cho san co
ban ké bdn canh voi gid tri cta ¢ thay ddi, va chiéu
dai nhip ngin thay d6i. Gia tri ¢ vong giéi han
duogc khao sat la /240 va //480. Ban san dugc khao
sat c6 cac dim bién bao quanh véi do cimg dam bo
quanh san theo ACI 318-25 la Ofin = 2. Trong do, oy,
1a gia tri trung binh cla o cla tit ca cac dam bao
quanh 6 ban va a, s€ dugc tinh todn theo muc
8.10.2.7 (ACI 318, 2025)

Mot sb nhan xét duge rat ra 1a:

- Két qua cho thdy véi AS 3600-2009 va EC2-
2004 thi ty s6 Lgs/h giam khi 44, ting tir 4m 1én
6m. Piéu nay la do trong lwong ban than cta ban

| Ban ke 4 canh, /240, ¢ = 2 kN/m?

0.5 1 2 2.5
/Z

- EC2-2004 -¥ ASSGOO—'SOOQ-.— ACI318-25

(a) Bo vong gidi han //240

chiém phan dang ké trong tong tai trong tac dung va
tang khi /44, tdng. Trong khi do, ty b Lygén/h theo
ACI 318-25 la khong ddi khi Lygin tang tir 4m lén 6m.

- AS 3600-2009 cho ty s6 les/h giam di, tic
chidu day san /4 ting lén, khi d6 vong giéi han
chuyén tir 1/240 sang 1/480. Trong khi do, ty s
Lgin/h 13 khong d6i v6i ACI 318-25 va EC2-2004
khi d¢ vOng gidi han 1a /240 hodc //480.

- Khi tai trong ¢ tang thi ty s6 l,e,/h khong doi
theo ACI 318-25, nhung /,44,/h gidm theo AS 3600-
2009 va EC2-2004.

- Gia tri Lgs/h theo ACI 318-25 1a nho nhét so
v61 AS 3600-2009 va EC2-2004.

60

| Ban ké 4 canh, //480, ¢ = 2 kN/m?

50 - bygin = 4m, o, =2
of .\%

lnqdn/h

30 F ’\o\.
20- M 1 M 1 M 1 M
0.5 1 2 25

/Z

- EC2-2004 -¥ ASSGOO—'SOOQ-.— ACI318-25

(b) Bo vong gidi han /480

Hinh 7. Quan hé gitta ly./h va ly/lgin san co ban ké 4 canh voi g =2 KN/m’ ¢6 Lygién = 4m

va Ofin =
60
L Ban ké 4 canh, //480
50 |- Lygan = 6M, 017, =2
S: L
\)QB/J4O B .\-\-
= L
30 |
L. —— ACI 31825
20 2 1 2 1 2 1 2
0.5 1 2 2.5
Ll
- g= 75kN/m2—V— q-4k§/m2-.- q =2kN/m?

(a) AS 3600-2009 va ACI 318-25

Hinh 8. Anh hwong cua q toi quan hé ly,i/h va ly/l,gén san ban ké 4 canh co g, =

2: (a) Bg vong gioi han l/240; va (b) Do vong gioi han 1/480

60
L Ban ké 4 canh, //480
50 - by = 6m, @, =2
S: | 2 fr
\?040 o
= L
30 |
. —+— ACI 31825
20 M | 1 1 N
0.5 1 1.5 2 2.5
dal/ln dn
& ¢ =75kN/m?>-% g =4kN/m>-@ q =2kN/m?
EC2-2004|
(b) EC2-2004 va ACI 318-25

6m: afm = 2:

do vong gioi han 1/480: (a) AS 3600-2009 va ACI 318-25; va (b) EC2-2004 va ACI 318-25

4. KET LUAN

Nghién ctru ndy di so sanh chiéu day ban nho
nhit (4) theo ACI 318-25 (ACI 318, 2025), AS
3600-2009 (AS 3600, 2009), va EC2-2004 (EC2,
2004). Nghién ctru khao sat tinh toan ddi v6i san
mét phuong c6 gbi d& don gian, san phiang khong co
mii ¢t va san c6 ban ké bon canh. Mot s6 két luan
chinh dwogc rat ra nhu sau:

- Chiéu day % nhé nhat theo AS 3600-2009 bao
quéat cac tham sd quan trong ddi voi do vong nhu
diéu kién bién, chiéu dai nhip, tai trong, ké dén hé sd
nhan d¢ vong dai han, d§0 vOng giéi han va anh
hudng cia van dé nit bé tong. EC2-2004 khong ké
dén d6 vong gioi han trong tinh toan. Trong khi do,

ACI 318-25 chi quan tim dén yéu té diéu kién bién
va chiéu dai nhip.

- Chiéu day ban nho nhat theo ACI 318-25
don gian, d& 4p dung so v6i hai tiéu chuan con
lai. Tuy nhién, ACI 318-25 va EC2-2004 chi
duogc dung cho ban san khong d& cac by phan phi
két cau. D6i voi ban san d& cac bo phan phi két
ciu thi ty s6 I/h ¢6 thé duoc dung dé dinh kich
thudc cau kién. Sau khi xac dinh dwgc ham luong
¢t thép dap ung kha ning chiu lyc, 46 vong co
thé duoc tinh toan va so sanh véi d6 vong gidi
han quy dinh.

- V&1 san mgt phuong, ACI 318-25 cho gia
tri //h nho nhat véi d6 vong gidi han 1/240,
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trong khi véi d6 vong gidi han 1/480, AS  3600-2009 cho ty s I/4 1a nho nhat so véi cac tidu

3600-2009 gia tri //h nho nhat so voi cac tiéu  chudn khac.

chuén khac. - Vi ban ké bén canh, ACI 318-25 cho ty s
- V6i san phang ¢ 6 bén trong khong mii cdt, AS  L,,:,/1 14 nho nhét so véi cic tiéu chuan khac.
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Abstract:
COMPARISON OF SPAN-TO-DEPTH RATIO LIMITS FOR DEFLECTION CONTROL
OF REINFORCED CONCRETE SLABS ACCORDING TO SELECTED DESIGN CODES

The prediction of deflections in reinforced concrete slabs at the serviceability limit state presents significant
challenges. The primary reasons stem from limited understanding of serviceability criteria, including both
short-term deflections and time-dependent (long-term) deflections, as well as the complex behavior of
materials and the actual loading history during construction and service. To control deflection, current
design codes typical provide two main approaches: (i) direct calculation, which is often complex due to
concrete cracking in the tension zone and the need to account for shrinkage and creep; or (ii) application of
span-to-depth ratios based on prescribed values in the codes. This research compiles and compares the
provisions for minimum slab thickness as specified in ACI 318-25, AS 3600-2009, and EC2-2004. In
addition, the study conducts a survey to compare span-to-depth ratios according to these codes in order to
evaluate their differences.

Keywords: Deflection, serviceability limit state, long-term deflection, design codes.
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