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NGHIEN CUU ANH HUONG CUA HINH DANG - KICH THUOC MU COQT
PEN SU LAM VIEC VA KHA NANG CHIU LUC CUA SAN PHANG
BE TONG UNG LUC TRUOC
RESEARCH ON INFLUENCE OF FORMS — DIMENSIONS OF HEAD COLUMNS
ON THE WORK AND BEARING CAPACITY OF PRESTRESSED CONCRETE FLAT SLABS

Truwong Hoai Chinh
Truong Pai hoc Bach khoa, Pai hoc Da chng; thchinh@dut.udn.vn

Tom tat - San bé tong thng lwre trdc cang sau la gidi phap két
chu duogc ung dung phé bién trong cac cong trinh xay dwng. Tuy
nhién v&i gidi phap san phang, cac vi tri lien két gitba cot va ban
san voi kich thwéc bé day cla ban san kha nhé dan dén san sé
dé bi pha hoai do choc thiing. Dé tang cwéng kha ndng chéng
choc thiing san, cé thé tao ra mii cot hodc tao ban du cot (tdng
chiéu day cuc b tai vi tri cac dau cot). Cac hinh dang mi cot déu
¢c6 nhirng wu nhuoc, tinh toan tiét dien thap choc thing ciing
khac nhau, anh huwéng dén do véng va kha nidng chiu luc cla
ban san. Bai bao nay nghién clru anh hwéng cac loai md cot, cu
thé 1a mi cot dang chop cut va dang ban dau cot, dung Tiéu
chuan ACI 318-2008 tinh toan san phang (ng luc trudc va xem
xét, so sanh kha ning chéng choc thiing véi viéc chon cb dinh bé
day san dam bao do véng va kha nang chbng cét, mang lai hiéu
qua s dung cao cho két cu.

Tw khoéa - san phér]g bé téng wng lyc trwéce; Iwe choc thing; do
vong; mi c6t; ban dau cot.

1. Bit van dé

San bé tong tmg luc trude cang sau la mot trong nhing
giai phap két cau dugc Gmg (dung ngay cang pho bién trong
cac cong trinh xdy dung. Dé thoa man duge cac yéu cau vé
cong nang va tham my cua khong gian kién tric thi cic yéu
cau vé cau tao trong két cau ciing phai dugc quan tam. Tuy
nhién voi giai phap san phang, tai cac vi tri lién két gitra cot
va ban san, kich thudc bé day ctia ban san kha nho dan dén
san s& dé bi pha hoai do choc thﬁng

Co nhleu giai phap két cdu dé ting cuong kha _nang
chdng cat cua san, trong d6 viée st dung cac dang cau tao
mii ¢ot khac nhau (cot c6 mii cot, ban dau cot...) s& lam
thay d6i cac gia tri kich thudce cua san phéng, dac biét la
bé day san. Do vay, van dé can dat ra ddi véi cac ky su
két cau cong trinh xay dung la chon giai phap ciu tao mil
0t (ngoai viéc thoa man yéu cau kién triic hop 1y vé giai
phap két cdu trong thuc té thiét k&), dic biét véi nhiing
cong trinh xay dung c6 nhip 16n sir dung phuong an san
phang bé tong tng luc trude.

2. Co s6 tinh toan kha ning chdng choc thiing ban san
bé tong irng luc truéc
2.1. Xdc dinh tiét di¢n téi han [1, 3, 5]

Theo Tiéu chuan ACI 318-2008, khi tinh toan thiét ké
san phang can chi y kiém tra kha nang chiu cat tai hai vi tri:

- San mét phuong (Wide-beam action): Dién tich san lam
vi¢c nhu dam rdng (bet), hay truyén luc cat theo 1 phuong.

- San hai phuong (Two-way action): Dién tich san lam
viéc theo hai phuong.

Abstract - Pre-stressed concrete floor is one of the structural
solutions which are increasingly popular in the construction of
buildings. However with flat slabs, at the connection between the
column and the floor, the small thickness of slabs will lead to their
being easily destroyed by punching shear. To strengthen floor
puncture resistance floor, we can make a head column or drop
panel (to the larger thickness at the location of the head column).
The form structure of head columns has its different strengths and
limitations; calculations of section of tower punche are also
various, which affects the deflection and the bearing capacity of
the floor. This article studies and compares the influence of head
column forms. The ACI 318-2008 standard is used to calculate a
pre-stressed flat slab structure, consider, and compare puncture
resistance corresponding to the fixed selection of floor thickness
to ensure deflection and cutting resistance of the floor, providing
high efficiency of the structure.

Key words - pre-stressed concrete flat slab; punching shear;
deflection; head column; drop panels.

Vi loai “wide-beam action” thi coi san lam viéc nhu
mot dam rong co bé rong 1a khoang giita cac cot. Tiét
dién téi han kéo dai trong mdt mat phang ngang qua toan
bd bé rong cua san va cach bé mat gdi tra mot doan 1a d,
v6i d 14 chidu cao hi€u dung cua san.

Véi loai “two-way shear” (lyc cit choc thing) noi
chung 13 nguy hiém hon “wide-beam action”. Ty thudc
vao vi tri cua cdt, tai trong tap trung, phan lyc ma pha hoai
6 thé xay ra theo 2, 3 hodc 4 phia cua hinh nén cut hodc
thap cut. Mit pha hoai kéo dai tir phia dudi san chd bién
gbi twa cot dén mit trén v6i goc nghiéng so v6i phuong
mat phéng san 1a 0, 6 phu thudc vao ban chét va sb luong
cbt thép trong ban san va nam trong khoang 6 = 20° + 45°,
i“/\;f
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Hinh 1. Thdp choc thing theo Tiéu chudn ACI 318-2008
2.2. Cwong dp chiu cit yéu cdu khi tinh todn choc thiing
(two-way action) [1, 4, 5]

Theo Tiéu chuédn ACI 318-2008 san phing cin
duogc tinh todn chong nén thung theo dic¢u kién:

PVe>V,
Trong do:
- Vi 1a luc cit da nhan hé sb tai tiét dién duogc xét
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do tai trong ngoai tac dung.

- ¢ hé s6 giam cuong do. @ =0,75; gia tri nay
dugc quy dinh trong muc 9.3.2.3 cua Tiéu chuan ACI
318-2008.

2.3. Kiém tra dg vong san [1, 5]
2.3.1. Bg véng ngdn han

Déi voi san hai phuong, d6 vong tai diém giita cua tim

¢6 thé duoc tinh toan téng cong d6 vong cua hai dai dam

trye giao. Dé tinh toan d6 vong ngén han cua dai dam nay,
¢6 thé str dung cac cong thirc nhu trong Hinh 2. a, b, ¢, d.

Hinh 2. So dé xdc dinh d¢ vong

AL 2,65 wi'
@ 384 El (b 384 " EI
3.8 wlt 2,6 wlt

¢ 384 El (@) 384 E
Trong do6:
-A la d6 vong;
-w la tai trong tac dung;
-11a nhip dam;
-EI 14 d6 ctng dam.
2.3.2. B¢ vong dai han
. Do vong do tai trong dai han gy ra dugc tinh toan
bang cach nhan d6 vong ngan han do tai trong nay gay ra
v6i hé so tir bién C..
¢
1+50 p

trong do:
& 1a h¢ s phu thudc vao thoi gian tic dung cua tai
trong va dugc tra bang.
- p 12 ham lugng ¢t thép chiu nén.
2.3.3. D6 véng tong cong

A, =A,+c,A (2.28)

e,sus

Trong d6:

- Ae 1a do vong ngén han do toan bg tai trong dai han gy ra.
- Ae’sus 1a d6 vong ngan han do tai trong dai han gay ra.

3. Vi du tinh toan

Xét mot mit bang san nhu Hinh 3. Theo phuong X
gdm 3 nhip, mdi nhip 11m. Phuong Y gém 3 nhip, mdi
nhip 11m. Chiéu cao tang h. = 3,3m. Tiéu chuén 4p dung
dé tinh toan: Tiéu chuan My ACI 318-2008.
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Hinh 3. So' d6 mdt bing
3.1. Cic thong sé diu vao
=26MPa.
-Cuong d6 bé tong tai thoi diém cing céap tao ung luc
trude: £¢=0,75f .= 19,5MPa.
-Cép T15 khong dinh két c6 cac dic trung sau:
+ Dién tich danh dinh A = 140mm? =
+ Gi6i han bén cua thép fp, = 1860MPa
+ Gi6i han chay f,y = 1690MPa
+ Mo dun dan hoi ctia thép: Eps = 2,0.10° MPa
-Thiét bi tao ung luc trude v6i d6 chuyén dich neo
cho phép la 6mm.

-Bé tong co .

1,4cm?

-Chon tng suat cang trudce £, = 0,75f,u = 1395Mpa.

Théa min theo yéu cau cta Tiéu chuan ACI 1 khong
dugc 16n hon 0,941, va 0,8,

-Thép thudng co6 cuong do: f, =
3.2. Chon bé day bin

Déi voi ban san phing co cbt thép chiu ting lyc trude
¢6 ban dau cot dugc tinh theo cong thirc:

400Mpea.

1/3

/

L

Loco6s
hy gk |

Tinh toan hy,= 0,23m, Chon hy = 0,24m.
3.3. !(iém tra khd nang chiu cit va dp vong theo Tiéu
chuan My ACI 318-2008 [5]
3.3.1. Poi véi mii cot dang ban dau cot

- B& day cia ban dau cot da duoc ting thém it nhat bang
Ya chiéu dai ban ¢ gilra 6 dugc xac dinh theo cong thirc:

dy>d +i: 24+ﬁ:30c’m

4 4

1. Chon d; = 30cm.
- Kich thuéc cua ban dau cot theo Tiéu chuin khong
nho hon 1/3 canh nho cua 6 ban, so bd chon:

2l o1
3 3

2.Chonb; xb,=3,7 x 3,7m.

b, =0b, =3,7m
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b, + 2(d, /2)

b, + 2(d, /2) day trén thap choc thing

Rex

day dudi thap choc thing

b

1

Hinh 4. Mdt cdt 2 day cua thap choc thing
theo Tiéu chudan ACI 318-2008

a. Tinh toin chéng nén thiing

Theo Tiéu chudn ACI 318-2008 san phang can dugc
tinh toan chong nén thing theo dicu kién:

V, <oV,

Két qua tinh toan vdi: V, = 1516,45 KN;

Ve=min (Vc1,Ve2,Vea3) = 3668,35 KN;

V,=1516,450 < $pV.=0,75.3668,35=2751,26 KN;

Vay diéu kién chéng nén thing dugc dam bao.
b. Tinh toan d¢ vong san

Do vong tong cong dugc tinh theo cong thirc:

A, =A,+cA

1. Po vdng téng cong tai gitra 6 ban la:
A, =A,+cA, . =(291+4,66).10° =7,57.10"m

ce,sus
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2. Théa man yéu cau ve o vong.

3.3.2. Péi véi mii cot dang chép cut
b, + 2(d /2)

b,+ 2(d,/2) day trén thap choc thung
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Hinh 5. Mdt cdt 2 déy ciia thip choc thing
theo Tiéu chuan ACI 318-2008

- Bé day ctia mii ¢ot d, dwoc ting thém it nhat béng YVa
chiéu dai ban & gitra 6 dugc xac dinh theo cong thurc:

d 24

d,>2d+—=24 + —=30cm
4 4

1.Chond; =30 cm

- Kich thuéc cia mii c6t so bd chon dya trén goc
nghiéng 45° so v6i phuong ngang (Hinh 5):

b, =b, =600 + 2.300 =1200 mm
2.Chonb;xb=1,2x12m
a. Tinh toin chéng nén thiing

=1,2m

Két qua tinh toan twong ty:
V,=1583,45 KN
Ve =min (V¢1,Ve2,Ve3) = 1832,10 KN
V. =1583,450> ¢V, =0,75.1832,10=1374,32 KN
Vay diéu kién chéng nén thiing khong dugc dam béo.
b. Tinh toan d9 vong san
> Do vdng tong cong tai gitta 6 ban la:
A=A +cA,, =046+15).10° =24610°m
2
A 72’46'10 =223.107 > {é} - L
L 11 L 480
1. Piéu kién vé d6 vong khong duoc théa man.
3.4. So sdanh két qud tinh todn va nhin xét
Trong bai bao nay, tac gia tap trung nghién ctru sw anh
huong hinh dang, kich thuéc cia ma cot dén kha nang
chiu lyc va lam viéc cua san phang bé tong tng luc trude,
qua két qua cua vi du tinh toan xay dung cac biéu d6 quan
hé giita cac dai lugng nhu bé’da‘ly ban mil ‘c{)t, kich thudce
mil ¢t vai do vong va lyc cat tdi han nham dam bao su
lam vi€c va kha nang chiu lyc cua ban san phang bé tong
ung lyc trude co mf} cOt. Vi du chi xét dén sy thay doi
kich thudc cua ban dau ¢t va ciia mii ct.
- Xay dung dugc biéu do quan h¢ trén Hinh 6; 7; 8; 9.
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Hinh 6. Biéu d6 quan hé giita luc cdt
voi kich thudc mii cot dang ban dau cot

. Ving m# an toan v dovong [A]=22,8
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Hinh 7. Biéu d6 quan hé giita dg vong
Vvoi kich thudc mil cot dang ban dau cot
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1650
1600 i583.4 580.8 78.1 4.8
= 1550 15727
£ 1500 |
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12 13 1.4 15 16
Kich thuéc mii cot (m) =0 Luccétdo tai
trong ngoai
Hinh 8. Biéu do quan hé giira luc cat
voi kich thudc mii cot dang chop cut
25 Ving m# an toan véd6vong [A]=22,8
24 246 o
_ 23 o
E
—E- 22

wing

B§

1,2 1,3 1,4 1,5 1,6
Kich thuéc mii cot (m) ==e—90 vdng tinh toan

=== Bd ving t&i han

Hinh 9. Biéu d6 quan hé gitta dg vong
voi kich thudc mii cot dang chop cut

4. Két luan
Dua vao cac nghién ctru trén, ¢ thé két luan nhu sau:
- Cling mot mat bang san voi sé nhip gidng nhau, khi
su dung cac dang mii cft khac nhau s€ anh huéng dén kha
nang choc thing khac nhau, tiét dién tinh toan thap choc
thung cling khac nhau, dan dén sy lam viéc va kha nang
chiu lyc ctia moi dang s€ khac nhau.

- Can clr vao gia tri trén cac biéu do, voi cung bé day
san va tai trong tdc dung, mii cdt dang ban dau cOt dam
bao vé kha ning chéng choc thing va c6 d6 vong nho hon
so voi mil ¢t dang chop cut.

- Nhu vay c6 thé két luan trong pham vi bai toan dang
xét (cung hé ludi cot, bé day san va tai trong tac dung),
v6i sy khao sat trén biéu dd co thé tim ra gia tri kich
thuéc mil cot hop 1y dé dam bao kha ning chéng choc
thing va théa min yéu ciu vé do vong, d& dang nhan thiy
khi kich thudc cta ban mii ¢cft b > 1,56 m thi kha nang
chiu luc dugc dam bao. T do tim ra quan hé gifra kich
thudc b ctia ban ddu cot va mil cot v6i nhip san L, sao cho
dam bao kha ning chdng choc thing va thoa min yéu cau
vé dd vong, nhu vay canh nho cua mil ¢4t phai khong nho
hon 1/5 1an canh 16n ctia 6 ban.

Trong san phéng BT ULT c6 st dung mii cot, mii cot
dang ban dau cot dam bao kha ning chdng choc thing va
dd vong bé hon so vai mil cot dang chop cut khi coé cung
bé day san va tai trong tac dung.
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