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VAN DUNG TIEU CHUAN CP 52-101-2003
DE TINH CHOC THUNG CUA MONG COC BTCT

Lé Anh Xuan', Lé B4 Hué?

Tém tat: Bai béo nay gioi thiéu phuong phép tinh toan choc thing dai méng coc, c6 va khéng cé cbt thép
ngang chiu téc dung ctda lie doc va mé men theo tiéu chuén thiét ké CP 52-101-2003 ciia Lién bang Nga.
Tiwrkhéa: Choc thing, dai coc, cot thép, mé men udn, CP 52-101-2003.
Summary: This paper introduces the analysis method for punching shear of pile cap with and without lateral
reinforcement under the application of bending moment by using the Russian Standard SP 52-101-2003.
Key words: Punching shear, pile cap, reinforcement, bending moment, SP 52-101-2003.
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(® 1.pstvanad

Trong cac tai liéu vé thiét ké mong coc, tiéu chudn thiét ké két cAu BTCT hién hanh chi gi¢i thiéu cach
tinh choc thang don gian, chiu lyc choc thing dat dang trong tdm cda thap choc thing. Trong truwdng hop
khac, vi du: méng chiu nén léch tdm, choc thling clia coc goc. .. thi viéc tinh toan theo cac tiéu chuan trénla
khéng chinh xac. Trong thiét k&, ngui ta dung bai toan choc thiing khéng cé cbt thép ngang dé chon chiéu
cao dai méng; tréng hop dé gidm chiéu cao dai, chidu sau dao dat, co thé ap dung bai toan tinh choc thiing
c6 cbt thép ngang dat trong dai hodc trong cac gidng xuyén qua cot. Dudi day xin gidi thiéu cach tinh toan
choc thiing clia dai méng coc, cd va khéng co cot thép ngang, chju tac dung cla lwc doc va mé men bang
cach van dung tiéu chuan CP 52-101-2003 ctia Nga.

@, 2.Baitoanchoc thiing ciaméng chju nén diing tam

Trong tinh toan choc thing, cac tiéu chuan clia Viét Nam, Nga, ACI déu khéng tinh dén kha nang
chiu cat cla cbt thép doc, chi sir dung bé téng va cdt ngang dé chéng choc thing. Bai toan choc thing
thwérng o day thap choc thiing dang chu vi kin ndm tron trong day dai. Thap choc thing ¢ day trén 1a chu vi
hoéc chu vi qui wéc cla cot, day dudi dwoe mé ra tlr mép cot mét goc a = 45°, Hinh 1. Goi tiét dién tinh toan
|2 tiét dién trung binh ndm cach mép coét mét khodng ¢/2, ¢ la khoang cach tir mép cot dén bién cia day thap
nam & mirc chidu caotinhtoanh,, néua=45thic=h,.

Trong trwérng ho'p moéng chiu nén dang tam, lwc choc thing nam & trong tdm chu vi tiétdién tinh toan
cla thap choc thiing. Biéu kién cwdng do chéng choc thiing khi khéng cé va cé cbt ngang theo TCVN 5574-
2012[1]va CP 52-101-2003 [2], [3] déu gibng nhau:

2.1 Trweng hop khéng cé cdt ngang

-Khia=45%F<F,= R,U_h (1)

bt ~m "o

-Khia>45%F<F,=2R h (K,a,+K,b,) (2)
n
trong do: Flalwcchocthing, F = N — Z Rj;Nlalucdoctinhtoan tac dung &@ matmong; nla sd cocndm
i=1
frong giéi han cha thap choc thiing; R, 1a phan lwe nén tinh toan ctia cac coc ndm trong gi¢i han clia thap
choc thiing; F, 1a kha nang chéng choc thiing clia riéng bé téng dai; R, 1a cwéng do chiu kéo tinh toan clia bé
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tdng dai; h, 1a chiéu cao lam viéc trung binh cda dai, h, = (h,, + h,,)/2; U, 1a gia tri trung binh cda chu vi day
trén va day dudi cla thap choc thang, U, = 2(a + b + 2h,); a,, b,, 1a bé rong trung binh cla hai day clia mét
mét nghiéng twong (ng day trén 1a a, b. Trén hinh 1 thi a, = (a + a,)/2; b, = (b + b,)/2; va K,, K, 1a hé sb tang
kha nang chiu cét clia bé téng khi tiét dién nghiéng c6 géca>45°, K, =h,/c,;K,=h,/c,;

Theo TCVN 5574 - 2012 [1], trong vé& phai clia cdng thirc (2) 14y khéng I6n hon gia tri (rng véi thap
choc thling cé ¢ = 0,4h, nén gia tri Ki tinh toan khéng dwoc lén hon 2,5; néutinhra K,> 2,5 thi chidwgc phép
lay K, =2,5.
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Hinh 1. Hai trivong hop choc thing cda mong coc:
a = 45° - day thap duong 1a, tiét dién tinh toan 1;
a > 45° - day thap dudng 2a, tiét dién tinh toan 2
2.2 Trwong hop cé cét thép ngang
Cét thép ngang cé thé dat déu trén mot dién tich gi¢i han clia dai hodc dat dang chir thap nhu kiéu
dam chim, Hinh 2.
Diéu kién cwérng dé chéng choc thing: F<F, +F_, (3)
trong do:
F, la kha nang chéng choc thiing cla riéng bé téng, xac dinh theo cong thirc (1) khi a = 45° hodc (2)
khia>45°;
F.. la kha nang chéng choc thiing cua tat ca cac cbt ngang bj cac mat nghiéng ctia thap choc thang
cétqua; Fii= 0,8 2IR A, (4)
R,.la cwdng dé tinh toan clia cbt ngang, chilay véithép Cl, Al

A, la dién tich cia mét I&p cbt ngang ndm trong phuwong vudng goc véi dweng chu vi tiét dién tinh
toan.
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Hinh 2. B6 tri cét ngang va cach ldy A_:
a) Bé tri ¢t ngang déu 2 phuong; b) B6 tri cét ngang dang chib thép;
A..: dung cho truong hop a = 45° - day thap dudng 1a, tiét dién tinh toan 1;
A_: dung cho trirong hop a > 45° - day thap duwong 2a, tiét dién tinh toéan 2

2.2.1 Truong hop c6t ngang dét déu 2 phuong

Khi c6t ngang dwoc bé tri déu doc theo cac canh clia chu vi tiét dién tinh toan (Hinh 2a) véi khodng
cach Sthicé thé dbitich sé R, A,, ra kha nang chiu luc trén don vi dai:

Gy = B A IS (5)
Luc nay cé thé trién khai céng thirc (4) cu thé dwdidang:

Khia=45%F,=08q,U. )
Khia>45% F,, = 1,6 (Qus8e + Guebe) 7)

trong do: q.,, , Q... 1& khd nang chiu cat trén don vi dai ctia cbt ngang doc theo canh ciia chu vi tiét dién tinh
toan song song véicanh a, bvadwoctinh:q,,, =R, A, /S,;q,.,=R.,A./S,; S, S, -Khoang cach caclép
c6t dai nam trong phwong song song canh a, b.

2.2.2 Khi cét ngang dat duéi dang chirthap

Cét ngang dugc bé tri theo hai phwrong x va y trong doan L, L, (Hinh 2b). Trong trudrng hop nay cé
thé str dung céng thirc (4) hodc cong thire (7) dé tinh F_,. Néu dung céng thiec (7) thi thay a, b L, by b L.
Khi dat cbt ngang, can théa man cac yéu cau vé cau tao. D& dam bao yéu cau pha hoai déo thi trong tinh
toan phai lay F, < F, va cét thép ngang duwoc ké dén trong tinh toan khi F,, = 0,25F,. Khi dat cét ngang,
ngoai tinh toan theo bai toan choc thiing cd cét thép, can kiém tra tinh toan choc thiing khéng cé cét thép
ngang theo (1) va (2) cho tiét dién tinh toan ndm ngoai viing dat cbt thép ngang.
(@ 3.Baitoan chocthang khicé mé men

Khi chan cét chiu td hop noi luc 96m N, M,, M, thi phan lwc trong coc dugc tinh theo cdng thirc (8)
dwéiday voi gia thiét dai tuyét déi cing:
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p=N, ij/fiML’g (8)
2 3y Ix
3.1Khi khéng cé cot thép ngang M »
Diéu kién kiém tra chéng choc thing: Xy ¥ 9
: gcng g F be Mby (9)

trong do: F la lyc choc thung, tinh nhw muc 2.1; F, 1a kha nang chdng choc thiing clia bé téng dai, tinh theo
cong thirc (1) hoac (2) va M,,, M, lamdé men ubn gidi han trong phwong x va y ma bé téng chiu dwoc trén tiét
dién tinh toan khi chiu tAc dungriéng 1é.

M6 men ubn giéihan M., theo tirng phirong xac dinh theo cong thiec:

Ma = Ri- Wy - o (10)
Mé men khéng quy wéc cha chu vi tiét dién tinh toan:
Z Kilpxy)i
w' 11
bxly (x)max (1)

trong dé: n la sb doan tiét dién tinh toan co K= h, /¢, hangsd; |
dién tinh toan c6 K, hang sb.

wyl@ MO Men quan tinh cla tirng doan tiét

Khi thap choc thiing cd a=45°, cong thire (11) tré thanh:
May = Rir - Woy- Do (12)
trong do: W, 18 mé men khang cta chu vitiét dién tinh toan voi bé day thanh bang don vi.
3.2Khicé cétthép ngang
Tinh toan cudng dd khi cé chtthép ngang chiu lwrc tp trung va md men theo hai phwong theo diéu kién:

F M, %
+ + <1 13
Fo+Fow  Mpx+Mgy o Mpy+Mgy, (13)

trong do : F, M,, M, |a lwc choc thiing va mé men tap trung & chan cét theo hai phwong; F,, M,,, M, 12 e choc
thing gi¢i han, mé men phuwong x va y gidi han ma BT chju dwgc trén tiét dién tinh toan khi ch;u Iwcriénglé
vaF,,, M,,., M,,, 1a lwc choc thiing gi¢i han va mé men gi¢i han trong phuong truc x va y ma cot ngang chiu
dwockhitacdungriénglé. F,, F,, vaM,,, M, xacdinhtheomuc 2.1,2.2va3.1.

M., vaM,, docétngang chiu (cbt ngang phap tuyén véitruc ciu kién va phan bé déu doc theo chu

sW,X sw,y

vitiét dién tinh toan theo tirng phwong mé men udn), theo céng thirc:

M OSI? qSWl sw X(y (14)
Sw, X X(y)max

Q.. xac dinh theo 2.2.1 cho tirng doan cla chu vi tiét dién tinh toan.

Trong tredng hop cbt ngang dat déu theo ca hai phuong va tri sé q_, déu theo ca chu vi tiét dién tinh
toan (vi du: cdt vudng, dai vudng, khoang cach coc theo hai phwong nhw nhau) thi cdng thirc (14) tré thanh
dang don gian sau:

M., =0.80,,W (15)

V&i W,,,.,= W, 1@ md men khang cta chu vi tiét dién tinh toan ctia bé tong khong xét dén hé s6 K.

GiatriF,+F,, , M, +M,_,. M, +M,, trong(13) lay twong ng khéng Ién hon 2F,, 2M,,, 2M,,. Cétthep
ngang can thda man d|eu kién cau tao. Khi khéng théda man thi trong tinh toan choc thiing chitinh nhirng cot
ngang ma thap choc thiing di qua néu bao dam diéu kién neo ciia né.

(@ 4.vidutinhtoan

Tinh toan choc thing cta dai nhw Hinh 3. Tiétdién coc: 300x300mm, bé tri 13 coc theo hinh hoa mai,
khoang cach coc theo phwong truc: 850mm. Chiéu cao lam viéc trung binh ctia dai: h, = 800mm. Néi lwc
chan cét: N = 6500 kN, M, = 250 kNm, M, = 200 kNm; Bé téng cép dé bén B25, R, = 1,05 MPa, R, = 14,5
MPa; Dung cét dainhom Cl, R, =175 MPa.

swx(y) swarly)
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4.1 Trwrérng hop khéng c6 coét dai

4.1.1 Tinh choc thing theo TCVN 5574 - 2012: Chi chiu lie nén N = 6500 kN

- Xétthap chocthing co a =45

F= i65OO=4001E)kN; h,=800mm ;U =2(a+b+2h ) =2(500+700+2. 800) = 5600 mm

F.= R,U,h,=1,05.5600.800=4704000N=4704 kN >F =4000 kN .

Dam bao yéu céu choc thlng véi goe nghiéng 45°.

- Xétthap chocthing co a > 45°%

Day thap choc thiing nAm mép trong clia day coc bién, c6: a, = b, = 1700 - 300 = 1400 mm; a,,= (500 +
1400)/2 =950mm; b,,= (700 +1400)/2 =1050 mm.

¢, =350mm; c,=450mm;

K,=h,/c,=800/350=2,286<2,5;K,=h,/c,=800/450=1,778<2,5.

E= 26500=6000 kN; F,=2R,h,(K,a, +K,b,)=2.1,05.800x(2,286.950+1,778.1050) = 6784456N.

F,=6784,5kN >F =6000 kN

Dam bao yéu céu choc thlng.
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Hinh 3. Thap choc thiing

4.1.2 Tinhtheo CP52.101.2003

- Xétthap chocthliing cé a =45":

Tiét dién tinh toan chu vi chir nhat. Kich thwdc canh ngén: a+h,=500 +800 = 1300 mm; Kich thuwéc
canh dai: b +h,=700+ 800 = 1500 mm.
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3
Md men khang theo phuong M,: W, = 2[% + 1300)(75017;_—0 =2,7x10%mm?

3
Mé& men khang theo phuong M, W, = 2(%)— + 1500x6502]ﬁ = 2,514x10° mm’®

(=}

M, =R, W, h,=1,05.2,7.10°.800 = 2268.10° Nmm
M,, =R, W,,h,=1,05.2,514.10°.800 = 2111,8.10°Nmm

5 ié ¥ 6 6 a 2 2 1 = 7 4
Diéu kign chocthiing (9): 4000 . 250.10°, 200.10"__ - 4,055 . Khéng d&m bao kha nang chéng
choc thiing. 4704 2268.10° 2111,8.10°

- Xétthap choc thiing cé a > 45°: Day thap choc thiing ndm mép trong clia day coc bién.

Tiét dién tinh toan c6 canh a, = 950mm; b, = 1050 mm; K, = h /c, =800/350=2,286<25:K,=h/c,=
800/450=1,778<2,5.

M6 men khang quy wéc cia tiét dién tinh toan theo (11):
we, = of 1050° 2 1 B
x 2( 12 1,778+ 950x525°.2,286 555 2,934x10°mm
3
W, = 2[%2, 286 +1050x4752. 1,778]% = 2,461x10°mm°

M,, =R, W*, h, = 1,05.2,934.10°.800 = 2464,6.10° Nmm
M,, =R, W, h,=1,05.2,461.10°.800 = 2067,2.10° Nmm

Diéukién chocthiing (9): 6000, 250.10° . 200.10° _4 5g3. Khong dam bao kha nang chéng
choc thiing 67845 2464,6.10° 2067,2.10°

Nhuw vay, néu tinh theo CP 52-101-2003, c6 ké dén anh huwéng clia mé men thi dai khéng dam bao
yéu cau chéng choc thiing, can thiét co thé dat c6t dai theo bai toan dudi day.

4.2 Bai toan c6 cot dai déu khap

Bé tri cbt dai d = 10mm, khoang cach déu theo ca hai phwong, S, = 200mm, day cbt dai dau tién cach
meép cot 100mm.

- Xétthap chocthliing cé a=45"

Trén mét nghiéng co chiéu dai hinh chiéu h, = 800mm, mdi I&'p cbt dai bi cat qua c6 4 nhanh cét dai,
vivayA,,=4.78,5=314 mm’ tinh g,, theo cdéng thirc (5).

Q. =R_A. /S=175.314/200 = 274,75 N/mm;

F.=0,8.q,,.U_=0,8.274,75.5600 = 1230880N = 1230,9 kN

Trong trwdng hopnay W_, =W, ; vivay:

M,,,=0,8q,,W,,, =0,8.274,75.2,7.10°=593,46.10° Nmm

M,,,=0,8q.,W,,, =0,8.274,75.2,514.10°=552,58.10°Nmm

Kiém tra diéu ki&n choc thing (13):
kha nang chéng choc thing.

swy

=0,8364 .BDambao

4000 . 250 . 200
4704+1230,9 ' 2268+593,46 2111,8+552,58

- Xétthap chocthling cé a > 45"
Trén mat nghiéng c6 chiéu dai hinh chiéu ¢, = 350mm va ¢, = 450mm cé 2 nhanh cbt dai bi cit qua &
mbildp, vivayA, ,=2.78,5=157 mm’;

q.,=R,,A,,/S=175.157/200 = 137,375 N/mm: Tinh F, theo (7)
Fo= 1,6(Quye 80 +0uys by)= 1,6.137,375.(950 + 1050)=439600N= 439,6kN

3
W, .= o| 1060 2 6, 3
. 2{ 12 +950x525 575 1,365.10°mm

_ o[ 950° g1 4 o 6,3
w,,, 2( 50 +1050x475 } L= =1,298.10°mm
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M..,=0,8q,,W.., =0,8.137,375.1,365.10° = 150.10° Nmm
M,,,=0.84,,W,,, =0,8.137,375.1,298.10° = 142,65.10°Nmm

Diéu kién chdng choc thiing (13): 6000, 250 4 200 =1,017 .Khéng dam
i 5 £ 5 6784,5+439,6 2464,6+150 2067,2+142,65
bao kha nang chong choc thing.

Néu chon c6t dai d = 12mm, van khoang cach 200 trong doan ¢, = 350mm va ¢, = 450mm. Tinh toan
twong tw cho trwedng hop thap choc thiing cd a > 45

A,,=2.113,1=226,2 mm’; q,, = 198 N/mm; F,, = 633,6kN; M.,., = 216.106 Nmm;
M., =205,6.106Nmm

swy

s % - : 6000 250 200 = 2 b :
Qleu kién chong choc thang (13): 6784.5+633.6 + 2464,6+216 i 2067 2+2056 0,99 .Dam baokha
nang chong choc thiing.

@ 4.Kétluan

Tinh choc thiing két cu bé téng cbt thép néi chung va dai coc noi riéng theo tiéu chuan thiét ké hién
hanh ctia Viet Nam TCVN 5574-2012 |a chwa an toan trong trwdng hop c6 tac dung ciia mé men. Van dung
tiéu chuan CP 52-101-2003 cho bai toan choc thling clia méng coc vira cé tinh théng nhét véi tiéu chuén
Viét Nam vira dam bao an toan cho hé két cdu, nén can phé bién rong rai d& ap dung. Vi pham vi ciia bai bao
¢6 han nén phan choc thiing ctia coc goc, dai cé cbt thép bé tri theo dang chir thap, st dung cét thép trong
giang moéng dé chéng choc thing. .. chwa dwoc dé cap.
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