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Tém tit.Theo tiéu chudn thiét ké cdu 22TCN 272-05, lién két bu 16ng cuong do cao chi dugc phép sir
dung 15 tiéu chuan. Tuy nhién, trong thuc té thi cong, nhiéu truong hop don vi thi cong khoan 15 sai quy
cach va khong dugc phép sir dung theo tiéu chuan. Bai bao nay dé xuét sir dung cac loai 16 trong lién két
bu 16ng cuong do cao duya trén phan tich Gng suat cuc bo tai mép 16 biang phuong phap phan tir hitu han.
Tir kh6a.22TCN272-05, bu 16ng cuong do cao, 16 bu 1ong, thép.

USING THE HOLES IN THE HIGH-STRENGTH BOLT SPLICE IN STEEL BRIDGE
CONSTRUCTION IN 22TCN 272-05

Abstract. According to 22TCN 272-05, high-strength bolts splice are allowed only to use the standard
hole. However, in reality, many contractors drilled a incorrect holes and aren’t allowed to use by the
standard. This paper proposes to use the holes in the high-strength bolts splice, based on a local stress
analysis at the edge of the hole by the Finite Element Method.

Keywords. 22 TCN 272-05, bolt — hole, high-strength bolt, steel.

1 GIOI THIEU

D4i v6i két cau thép hién dai, lién két bu 16ng dugc sir dung rong rai. Lién két bu 16ng ¢6 do tin ciy
cao, dé thi cong, thay the va sira chira.Tuy nhién dé lién két phai khoan 16 trén bé mét thép co ban, nhiing
khu vyc nay gian doan v€ mat hinh hoc nén xuat hién tmg suat tap trung tai meép 16. Theo [1], khi lién két
ket cau thép bang lién két bu 16ng thi c6 cac dang 10 khoan sau day:

Bdng 1. Cac loai 16 bu 16ng theo 22TCN 272-05[1].

Puong kinh bu Tiéu chun Qua co Rinh ngin Rénh dai
16ng (mm) Puong kinh Puong kinh Rong x Dai Rong x Dai
(mm) (mm) (mm x mm) (mm x mm)

16 18 20 18x22 18 x40

20 22 24 22x 26 22 x50

22 24 28 24 x 30 24 x 55

24 26 30 26 x 33 26 x 60

27 30 35 30x 37 30x 67

30 33 38 33x40 33x75

36 39 44 39x46 39x90

Theo [1], dbi véi lién két bu 16ng thuong, cac 16 trén c6 thé duogc sir dung trong bat ctr 16p nao hodc
tat ca cac 16p cua cac lién két ma sat truot hodc ép tua. V&i cac ranh co thé dugc sir dung ma khong can
cha y dén phwong cua tai trong trong cac lién két truot toi han, nhung chidu dai phai truc giao v6i phuong
clia tai trong trong cac lién két kiéu ép twa.Con véi lién két bu 1ong cuong do cao thi phai st dung cac 16
tiéu chuan.Khi tinh toan strc khang cua lién két bu 16ng cudng do6 cao ¢ trang thai gioi han cudng do bao
gdm: sirc khang cit tinh toan ciia bu 16ng, strc khang cit khdi va stic khang ép mit tinh toan cua thép co
ban. Stc khang €p madt tinh toan cta thép co ban dugc xac dinh ddi voi cac loai 16 chuan, 18 qua ¢, 16
rinh ngén chiu tac dung lyc theo moi phwong va 16 rinh dai song song véi phuong tac dung cua luc 1a
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giéng nhau. Khi xem xét lién két trong toan bd cAu kién thi 22TCN 272-05 ¢6 xét dén hién tuong tap
trung tmg sut thong qua hé sb chiét giam U,hés6 U phu thudc vao hinh thirc lién két va cdu tao cua lién
két ma chua dé cap dén loai 15 ciia lién két. Trong thuc té, nhiéu truong hop cac don vi thi cong khoan 16
dé lién két bu 16ng cudong do cao khong phai dang 15 tiéu chuan va van su dung trong | két cau.Theo hiéu
biét ctia tac gia, & Viét Nam, hién chua c6 nghlen clru ndo vé viée sir dung cac loai 16 trong lién két bu
16ng cuong do cao. Trén thé gidi co nghién ctru vé tmg suat cuc bo xung quanh cac 16 bu 16ng cua mbi
n6i duong ray[2] hay hay su énh hudng qua lai giua hai 15 trén chi tiét [3].Bai bao dya trén phan tich ing
suat cuc bo tai mep 16 bu long ddi vdi cac loai 16 khac nhau bang phuong phap phan tir hitu han théng qua
phan mém Midas FEA, tir 46 dé xuét st dung cac loai 13 trong lién két bu 16ng cudng do cao.

2 COSOLY  THUYET

Co s ly thuyét tinh toan 1a phuong phap
phan to hitu han, dp dung cho bai toan tng suat
phang, sir dung phan tir tam _gidc béc hai.Ham
chuyén vi 1a da thire bac hai day du, voi mo6 hinh
nay ung suat trong phan tir s& thay do6i tuyen tinh
phan anh t6t trang thai tng suét cua phan t, nod
ciing thich hop véi dang bién cong ciia phan tir.

Phan tir tam giac bac hai gom 6 nut: 3 niit &
dinh cua tam giac va 3 nut ¢ trung diém cua cac
canh tam giac, ham chuyén vi duoc xap xi [4]:

(1,0,0) an, 1/20 (0, l 0)

»
>

X

Hinh 1. Phan tt tam giac trong hé toa dg tu nhién.
u(x,y)=a, +32X+a3y+a4xy+asxz +aéy2
V(XaY):a7+aSX+a9y+aloxy+auX2 +a12y2
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Ma tran d6 ctng ciia phan tir dwoc x4c dinh: [K] = ”[B]T [D] [B]dv = J.J. [B]T [D] [B]tdxdy
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Véc to tai trong nit duoc xac dinh: {P} = I[N]T {p} dv

Voi: - { p} : Vée to tai tac dung 1én phén tir
Ung suat ctia phan tir duoc xac dinh: ) i
o, E I v 0
o, 1=[DI[B{d), =r—=|v 1 0 |x[B]x{d],
Ty 0 0 I__V
L 2

3 VIDUAPDUNG
3.1 Mo hinh hoa

Nhu di trinh bay & phan 2, trong muc ndy s& tinh toan (g suat cuc b tai mép 15 bu 16ng cua tam
thép dudi tic dung cua tai trong. Phuong phap phan tir hitu han dugc st dung thong qua phan mém
Midas FEA.

Trong pham vi bai bao nay tac gia tinh toan cho tim cé kich thudc 100mmx100mm va chiéu day Ia
12mm, vt liéu thép dugc dua vao tinh todn c6 md dun dan hdi E = 2x10° MPa, hé sb Poisson v = 0,25.
Do tac dung cua moi loai duong kinh bu 16ng 1én mép 16 12 nhur nhau nén tac gia sir dung bu 16ng cudng
d6 cao c6 duong kinh d = 22 mm trong lién két tinh toan. Theo[1] quy dinh tuong quan vé duong kinh 16
bu 16ng va duong kinh than bu 16ng, do do phan tiép xtc giita than bu 16ng va tam kim loai dugc xem nhu
mdt hinh chit nhat c¢6 kich thudc 1a chiéu day tim nhan véi phan tiép xtic. Trong pham vi bai bao tac gia
chua xét dén anh huong & mirc do khac nhau cua cac loa duong kinh 15, day s€ la huéng nghién ctru tiép
theo ctia nhom tac gia. Tam duoc chia thanh cac phan tir tam gidc, cac phan tr tam giac dugce st dung la
phan tir bic hai v6i 6 nut tai dinh va trung diém cac canh tam giac. Chiéu day ciia tim 12mm dugc xem la
mong so voi kich thude cia tim, tai trong tac dung nim trong mit phing tim nén day 1a bai toan (mg suét
phing. Bai toan ddi xtng theo hai truc, dé don gian va giam khdi lugng tinh toan bai toan duge mo hinh
hoa la mot ph'?m tu 16 bu long. Diéu kién bién duoc dua vao tai cac mép 16 1a lién két han ché chuyén vi
duong, cac mat con lai 1a bién tu do. Theo 22TCN 272-05 khi st dung bu 16ng c6 duong kinh d =22mm
thi c6 cac dang 16 khoan la:

- L tron tiéu chudn ¢ duong kinh d; = 24 mm (LS TC).

- L& tron qua cd ¢6 duong kinh d, =28 mm (Lb QQ).

- Ldelip rinh ngan rong x dai = 24 x 30 mm, khoan theo phuong ngang (L& E2430n).

- L& elip rinh ngan rong x dai = 24 x 30 mm, khoan theo phuwong doc (L6 E2430d).

- L& elip rinh dai rong x dai = 24 x 55 mm, khoan theo phuong ngang (L5 E2455n).

- Léelip ranh dai rong x dai =24 x 55 mm, khoan theo phuong doc (Ld E2455d).

Trong thyc té thi cong, don vi thi cong ngoai khoan 15 tiéu chuén con khoan cac 16 sai quy cach. Cac
dang 16 sai quy cach co thé 1a cac 10 tron 1&ch tam, 18 tron dung tdm c6 duong kinh 16n hay nh6 hon 16
tiéu chudn, 16 khong tron,... va dé tong quat cho cac kiéu 15 sai quy cach, tiéu chuan 22TCN 272-05 da
quy dinh cac loai 13 sai quy cach d6 1156 qua ¢&, 13 elip ranh dai va 13 elip rinh ngan.Trong bai bao nay,
tac gia da so sanh tmg sudt cuc bd cua 15 sai quy cach so véi 16 tiéu chudn, qua d6 dé xuat sir dung cac
loai 15 sai quy cach trong lién két bu 16ng cudong do cao.

Céu tao cua cac tim thép dung dé phan tich cuc by nhur hinh 2.

© 2017 Trudng Pai hoc Céng nghiép thanh phé HS Chi Minh



24 VIEC SU DUNG CAC LOAI LO TRONG LIEN KET BU LONG CUONG PO CAO

TRONG XAY DUNG CAU THEP THEO 22TCN 272-05

93;, eéda elip
g g g | &
30
L 100 R L 100 R L 100 R
~ LdTC ~ LdQC Lo E2430n
. elip
ehp elip
|0 | el iE
24 | L5 | 57
L 100 R L 100 R L 100 K
Lb E2430d Lb E2455n Lb E2455d

Hinh 2. Cu tao céc cac 15 khoan ding cho bu 16ng dudng kinh 22mm theo 22TCN 272-05.

Do céc tim l1a dbi ximg theo hai phuong nén khi phan tich ta chi phan tich cho % tam, tim chiu tai

trong phan bd déu theo phuong y trén mép theo truc x ciia tm, tai trong c6 do 16n bang 20 kN/m (tim

chiu ing suét kéo)

32 Kétqua

Str dung phuong phap di trinh bay ¢ muc 2, ta thu dugc két qua nhu sau:

2D ELEMENT STRESS
Vo Mises Siress , Ninm
8725450400

+8.231B88400
HIFTTeH00
+7.243992400

20 ELEMENT STRESS
o Mises Stress , Mimm"2

L6 E2430d

+6.256112+00
+5.762230400
5268340400
+4774482400
+4.280572400
+3.786652400

+1.317250400

L6 QC

2D ELEVENT STRESS
on Mises Siress , Nin
17454

+9.2485 4L
+59124 4L
4882624240
482010084
+7 575 TTe4L
4695053040
463753084
+5.70007e4C
450748364
+4.44360e4L
4382436240
4318813640
42 57390840
"+1 943864
+1.37343e40

s asisse

L6 E2455n
Hinh 3: Két qua phan tich ang sut cuc bb.

L3 E2430n

L6 E2455d

2D ELEMENT STRESS
von Misss Sress i
0138400

+1.00767e+00
+3.45147e+00(
+8.826248+00(
+8.20100e+00(
+7.57577e+00(
+6.95053e+00(
+6.32530e+00(

+5.70007e+00(

+5.07483e+00(
+4.443602+00(

+3.82436e+00(
T31%
a3 981304000
42 573906+ 000
0%
'+1.94886e+00(

+1.32343e+001

2D ELEMENT STRESS

Hinh 3 1a phan b g : sudt cuc bo tai trén ban thép dung dé lién két bu l6ng cuong dd cao, ta thay
ng sudt tap trung tai mép 15 16n nhat theo phuong x va giam rat nhanh khi diém tinh ing suat cang xa 16

khoan.
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Hinh 4. So sénh tg suét cuc b 16n nhat tai mép 13.

Hinh 4 1a so ’sénh ung sut lén’ nhat tNrén mép 16 cua cac loai 15,, trong do 16 QC, 16 E2430n va 16
E2455n c6 tng suat tap trung 16n nhat va d€ bi xé rach trong céc lién két chiu luc theo phuong x.
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Vubng géc Song song
Hinh 5. Ung suét cuc bd cua 1 ranh ngén 24x30mm.
10
8
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2
0 T 1
Vubng goc Song song

Hinh 6. Ung sut cuc bd cua 18 rinh dai 24x55mm.

Hinh 5 va hinh 6 1a so sanh tmg suét cuc bo 16n nhat cta hai dang 15 elip trong trudng hop canh dai
cta elip nam song song va vudng goc voi phuong tac dung cia lyc. Vi truong hop canh dai elips nam
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vudng goc v6i phuong tac dung cua luc thi cho (mg suit cuc bo 16n hon.Qua d6 ta nén han ché st dung 15
elip c6 canh dai vuong goc v01 phuong tac dung cua lyc dé tranh truong hop 16 bi pha hoai.

Toém lai, ta nhan thay rang Ung suit tp trung & mép 15 theo phuong vudng goc voi tai trong tac
dung, d6i véi cac loai 16 khac nhau thi gi4 tri va ving phan bd (mg sut c6 khac nhau, ing suat tip trung
16n nhat d6i véi 16 qua c&. Ddi v6i cung loai 16 e-lip khi canh dai vudng goc véi phuong tac dung cia luc
thi tng suét cuc bo 16n hon so voi truong hop canh dai doc theo phuong tac dung cua luc.

Bdng 2. Két qua phan tich cuc b dbi v6i cac loai 16 khac nhau.

Loai 16 khoan Ung suit 16n nhit (N/mm?) Ty 18 % g sudt 1on nhét So sanh
L6 TC +8.7255e+0 0.1% 1
L QC + 1.4862¢+1 0.2% 1.703
Ld E2430n +1.0702e+1 0.1% 1.227
Ld E2430d +7.8195¢+0 0.1% 0.896
Ld E2455n +9.4517e+0 0.1% 1.083
Ld E2455d +6.7594e+0 0.3% 0.775

Tu bang 2, ta thay 16 qua c& co6 tmg suat tap trung 16n nhat trong cac loai 16 (gap 1.703 lan so véi
g suat cta 15 tiéu chuan va gia tri tmg suét 16n nhat trong biéu d6 tng suit chiém 0. 2%), vi vy nén sur
dung 15 qua ¢& cho cac 16p lién két chiu ma sat, khi d6 cic ban ép vao nhau nhd lyc xiét trong cac bu
16ng, lyc ép giira cac ban du 16n khong cho cac ban truot.Khong ding 16 qua ¢& cho lién két 1am viéc ép
mat khi d6 than bu 16ng ép mat 1é€n thép co ban tao ra ting suét cuc bo 16n tai mép 16.

Heé sb chiét giam U do hién tuong tap trung ung sudt khi tinh toan cau kién chiu kéo can dugc 1ay gia
tri nho hon so véi lién két bu 16ng sir dung 16 chuén.

4 KET LUAN
Tir két qua phan tich & trén, tic gia nhan thiy co thé sir dung 156 chudn, 15 elip canh ngin va canh dai
cho céc lién két bu long cuong dd cao chiu ma sat hoac ép mat. Tuy nhién khi sir dung 16 elip canh ngan
va dai cho lién ket chiu ép mat thi phai cht y dat canh dai song song vdi phuong tac dung cua luc. Doi
vo6i 16 qua ¢6 thi chi dugc dung trong lién két bu 16ng cuong dd cao chiu ma sat.
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