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Abstract. The segmental girder bridge is assembled by segments. These segments are
connected at joints by prestressed cables, shear key and epoxy glue. The moment resistance of
the section at the joint thanks to the prestressed cables and the compressive strength of the
concrete is calculated as a conventional flexural prestressed reinforced concrete structure.
However, the joints have not reinforcement and stirrups, so the shear resistance of the joint
depends on the shear resistance of the shear key itself, the friction of the smooth surfaces and
component of prestressed reinforcement if any. This has been shown by many experimental
studies, simulations and in many standards of AASHTO, DIN, EURO CODE, BS...in which
the shear resistance of the shear key itself has a significant proportion. The shear resistance of
key depends not only on compressive strength of concrete, height key but also the key depth
significantly. Many studies have been done to give the formula for calculating the shear
resistance of the key itself as well as the joint, but only performed on one or some specific key
sizes, so that they do not reflect the effect of key depth on shear resistance. This paper focuses
on investigating the shear resistance of a single key without reinforcement and reinforcement
arrangement when changing the key depth while the height is constant to determine the effect
of key depth on shear resistance. The research results may contribute in the completion of the
design as well as maintenance of the segmental bridge.
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Tom tit. Két cdu nhip cau dam lap ghép phén doan dugc hinh thanh tur cac khéi duc san. Cac
khdi nay lién két véi nhau tai vi tri mdi ndi nho cap du ung luc, khoa chéng cat va keo lién
két. Kha nang chiu md men cua mat cat tai vi tri mdi ndi nho vao cap du tng luc va kha niang
chiu nén cua bé tong dugce tinh toan nhu két cdu bé tong cbt thép du tng lec chiu udn thong
thuong. Tuy nhién, vi tri méi ndi khong bé tri cét thép thuong va cdt thép dai do d6 kha nang
chiu cat caa mdi ndi phu thuoc vao kha ning chiu cit cua ban than khoa chdng cit, ma sat
phan tiép xic phang va thanh phan tham gia cua cbt thép du ung luc néu cé. Piéu nay da
dugc chi ra bai rat nhiéu nghién ciru thuc nghiém, mé phong va thé hién trong céc Tiéu chuan
tinh toan thiét ké nhuw AASHTO, DIN, EURO CODE, BS...trong d6 kha ning chiu cat cia ban
than khoa chong cét chiém ty trong dang ké. Kha nang chiu cat cua khoa khong chi phy thuge
vao cudng do bé tong, chidu cao khéa ma con phu thudc rat 16n vao chiéu sau khoa.
Nhiéu nghién ctru d3 duoc thuc hién nham dua ra cong thic tinh kha ning chiu cit caa ban
than khoéa cling nhu mbi ndi tuy nhién méi thuc hién trén mdt hodc mat s6 kich thuée khoa cu
thé do d6 khong phan duoc dnh hudng cua chiéu sau khoa dén tmg xir chiu cat ciia ban than
khoa. Bai bao tap trung khao sat kha nang chiu cat ciia mot khoéa chdng cit don khong bb tri
ot thép va ¢ bd tri cbt thép khi thay d6i chiéu sau khoa trong khi chiéu cao khoa khong d6i
dé xac dinh chiéu sau khéa hop 1y nham gop phan hoan thién cong tac thiét ké ciing nhu khai
thac bao dudng két ciu cau dam bé tong cdt thép lap ghép phan doan.

Tiur khoa: Khda chdng cat, mdi néi, kha ning chiu cat, cau lip ghép, bé téng lip ghép
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1. PAT VAN PE

Cung véi su phat trién cua khoa hoc cong nghé, nganh ky thuat xay dung céng trinh giao
thong khong nging I6n manh ca vé quy md, ki thuat thiét ké va céng nghé xay dung. Cac
nghién ciu khong chi dua ra nhitng giai phap két cau vuot duoc nhip 16n hon nham dap tng
yéu cAu ngay cang cao cua tinh khong thong thuyén ciing nhu vuot nhimg chudng ngai vat co
khau do 16n nhu cac eo bién, thung ling... cac cong nghé thi cong hién dai ciing ludn duoc
chd trong nghién ctru nham cai thién diéu kién thi cong, day nhanh tién do phat huy hiéu qua
vbn dau tu. Viéc ap dung cong nghé lip ghep va lip ghep phén doan cho phép day nhanh
duoc tlen d6 thi cong vi cong tac duc cac d6t dam dugc tién hanh song song cling céng tac thi
cdng md, tru va cac hang muc khac do dé rit ngan duogc tién do thi cong cong trinh. Cong
nghé lip ghép phan doan dat biét phat huy wu thé khi thi cong cdng trinh cau khu vuce d6 thi,
mit bang thi cdng chat hep, khi d6 cac dét dam dugce dic & khu vuc xa d6 thi sau d6 van
chuyén vao lap ghép hoan thién.

Nhiing khai niém dau tién vé cau kién phan ddt bé tong duc san lap ghép da bat dau hinh
thanh trong nhitng nim dau caa thap nién 30 cua thé Ky trudc. Nguoi dat nén mong 1a Eugene
Freyssinet, cho dén nam 1946 mai c6 thiét ké va thi cong cong trinh cau lap ghép dau tién trén
thé giGi - cau Luzancy bic qua séng Marne. Tur bién phap thi cong ban dau 12 lap ghép trén da
gido cb dinh dén nay da phat trién cac bién phap thi cong nhu: Cong nghé Iép héng tinh tién,
cong nghé Iap ghép can bang ddi xiing bang gian treo di dong, cong nghé lap hang can bang,
cdng nghé 1ap ghép tuan tu hoan chinh cho tung nhip trén da gido (Span By Span - SBS). Cac
cdng nghé thi cong nay da dap tng nhu cau thi cong két cau nhip vuot diéu kién tu nhién kho
khan, phuec tap.

Véi dang két cau nhip cau lap ghép phéan doan viéc tén tai cac mdi ndi s& lam cho co ché
chiu luc néi chung va co ché chiu cat, x0an ndi riéng co su khac biét. Cung véi su phat trién
cua cong nghé thi cdng thi cac loai mdi ndi duoc st dung ciing dugc nghién cuu, cai tién bat
dau tir méi ndi vira xi mang phang nghién cu nam 1959 boi Franz, mdi ndi rang cua khong
co cdt thép,...tiép dén 1a cac nghién ctu cua Jones nim 1959, Buyukozturk, Bakhoum,
Beattie ndam 1990 véi mdi ndi kho va keo epoxy c6 mot khoa chéng cat khong co cot thép,
nghién ctru moi néi c6 khoa chdng cit va keo epoxy...Két qua cac nghién cau ly thuyét, thuc
nghiém va tong két khai thac cho thay mdi ndi st dung khoa chdng cit két hop véi keo epoxy
dé ché tao ciing nhu ¢ do tin cdy trong chiu lyc. Kha néng chiu cit cua mdi ndi dugc hinh
thanh nho ma sat phan tiép xdc phang, kha ning chiu cat caa khoa va luc du tng lc.

Trong cac phién ban Tiéu chuan AASHTO [1] cling dua ra cong thic tinh toan khd nang
chiu cat cua khoa chong cat kho cé xét dén luc nén du ung luc.

VNj = Ak \/TC'(1+ 0,205 f pc) + 016Asm fpc (1)

Trong do:

A - dién tich & chan cua tat ca céc khoa trong mat phang phé hoai, mm?

f’c - suc khang nén cua bé tong, MPa

foc - tNg SUAt Nén cua bé tong sau khi da trir di cac mat mat tng suat va tinh & trong tam

mit cit ngang, MPa

Asm - dién tich tiép xc giira cdc bé mat nhan trén mét phang pha hoai, mm?

Tur cong thuc (1) cho thay kha nang chiu cit cua ban than khoa gop phan quan trong hinh
thanh sirc khang cit caa méi ndi tuy, nhién cong thic tinh chi xét dén chiéu cao khoa (Ax dién
tich chan khéa) ma khong xét dén chiéu sau khoa.
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Céc nghién ctru nham xac dinh kha ning chiu cit cta ban than khoa chéng cit ciing duoc
thue hién nhu: nghién ctru ctia In Hwan Yang va cong sy ndm 2013 [2] d3 tién hanh thi
nghiém véi khoa chdng cit ¢ chidu day 100 mm, chiéu cao khéa 70 mm, chiéu sau khoa thay
d6i 10, 20 mm. Véi 4p luc ngang ban dau 2 MPa, két qua thi nghiém cho thy vé6i chiéu cao
khoa 10 mm, 20 mm kha nang chiu cit cta khoa tang va dat gia tri lan luot 1a 83,50 kN va
101,10 kN trong khi d6 két qua tinh toan theo AASHTO ¢6 gia tri khong dbi va dat 87,70 kN,
Nghién ctru ciia Haibo Jiang va cong sy ndm 2014 [3] da thi nghiém va mé phong sd x4c dinh
kha ning chiu cit cua khoa chdng cat khd véi mau co chidu cao khong dbi 100 mm, chleu day
100 mm va chiéu sau lan luot 13 25,35,50mmm. Két qua cho thdy kha ning chiu cét cua cac
khoa tang khi chiéu sau khoa tang tir 25-35 mm va dat gia tri lan luot 1a 80,79 kN, 113,87 kN.
Tuy nhién, khi chiéu sdu khoa 50 mm thi kha ning chiu cét cta khéa giam chi con 94,47 kN.

O Viét Nam, mot s6 du an 16n, doi hoi tién do thi cong nhanh nhu dy &n tuyén Metro Bén
Thanh — Sudi Tién, thanh phé H6 Chi Minh; dy an Tan Vil — Lach Huyén, thanh phé Hai
Phong &p dung cdng nghé thi cong lap ghép phan doan két cau nhip sir dung méi néi khoa
chbng cat cling keo epoxy va cép dy ung luc [4], [5]. Khoa chong cat str dung c6 chiéu sau 32
va 40 mm ma khong c6 thuc nghiém déanh gia kha néng chiu cit ciia khoa trong diéu kién ché
tao tai Viét Nam. Bén canh d6 mot sé nghién ciru trong nudce cling dugce thuc hi€n nhu nghién
ctru ciia nhém tac gia Nguyén Dic Buc, Nguyén Ngoc Long, Tran Buc Nhiém [6], [7], [10]
da chi ra anh huong cua tai trong dat léch tam ddi véi méi ndi 1a rat 16n, giam kha ning chiu
tai dén 30,38% dbi voi mau thir nghiém va giam tir 3,05HL93 xudng 1,92HL93 khi md phong
cau dam hop lap ghép phan doan. Nghién ciu cua Nguyén Thai Khanh va cac cong sy thuc
hién tai Vien KHCN GTVT, nam 2019 [8] di dua ra kha ning chiu cit caa ban than khoa voi
cac kich thudc cu thé ciing nhu xét dén anh huong cua xoan khi tai trong khai thac Iéch tam.
Qua d6 cho thay viéc xac dinh chinh xac kha niang chiu cit cua khoa chong cit dong vai tro
quan trong trong viéc tinh toan thiét ké méi ndi két trong két cau lap ghép phan doan.

Cac nghién ciru da dé cap cho thay kha nang chiu cit caa khoa anh huong rd rét boi chiéu
sau khoa, dé 1am rd hon anh hudng cua chiéu sau khoa dén kha nang chiu cit tac gia tién hanh
thuc nghiém va md phong s6 vai cac khoa c6 chicu sau lan luot 30,40,55 va 60 mm khi giit
nguyén chiéu cao 140 mm tir d6 dua ra kién nghi chiéu sau khoéa phu hop gop phan kiém soét
va hoan thi¢n hon vé thiét ké, thi cong va du bao kha nang pha hoai tai vi tri mai ndi trong két
cau lap ghép phan doan ndi chung va cau dam lap ghép phan doan noi riéng.

2. THUC NGHIEM
2.1 C4u tao miu thi nghiém

Tién hanh lam thyc nghiém xac dinh kha nang chiu cét caa khéa chdng cit v6i chiéu cao
khoa khong thay doi 1a 120 mm, chiéu sau khoa “n” lan luot 1a 30, 40, 55 va 60 mm, than
khéa khong bé tri cot thép. Cau tao mot t6 mau dung thi nghiém bao gom 2 mau loai 1 (Sn-1)
va 1 mau loai 2 (Sn-2), bé tong dung dic mau & tudi 28 ngay dat cuong d6 nén mau hinh try
53,19 MPa. Cong tic dic mau thi nghiém dugc thyc hién theo nguyén 1y in odn nhim dam
béo do kin khit ciia bé mat tiép xtic mau Sn-1 va Sn-2 thé hién trong Hinh 1. B€ tong dugc
thiét ké thanh phan, cap phdi, thi nghiém xac dinh cudng do trung binh dat 53,19 MPa.

2.2 Bo tri thi nghiém
Gia thi nghiém dugc thiét ké dam bao clmg tuyét doi khi tién hanh thi nghi¢m. Cau tao bo
gia gom phan dé chi tiét CT4 bang thép day 20 mm, cac chi tiet CT2 bang thép day 40 mm va
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bu 16ng duoc thiét ké dam bao toan bd luc ngang dugc ép chit mau thi nghiém Sn-1 vao miu
Sn-2. Thiét bi thi nghiém bao gdm kich tao lyc ngang ban déu va Loadcell do lyc ngang khi
gia tai theo phuong thing dimg, may gia tai theo phuwong thing dimg va Loadcell ghi nhan toc
d6 tang tai cling nhu lyc thang ding V khi thi nghiém, LVDT do chuyén vi ctia mau Sn-2
trong qua trinh thi nghiém thé hién Hinh 2.
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Hinh 1. C4u tao mau va dac mau thi nghiém theo nguyén 1y in oan.

Cong tac thi nghiém duoc thuc hién véi trinh ty lép mau thi nghiém vao gia, lép kich det
thuy Iyc 200 kN tao luc nén ngang ban dau, luc nén ngang dugc thay doi khi gia tai luc thing
dung (V) va duoc ghi nhin bang loadcell 500 kN. Méy nén 5000 kN tao lyc nén theo phuong
thang dung, sir dung Loadcell 1000 kN do luc thang dung, tién hanh gia tai cho dén khi mau
pha hoai. B4 tri LVDT (Linear Variable Displacement Transducer) do chuyén vi ciia mau
Hinh 3.
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Hinh 3. Hinh anh b tri thiét bi thi nghiém va thi nghiém pha hoai mau.
2.3 Két qua thi nghiém

Véi mdi loai chiéu sau khoa tién hanh thi nghiém voi 5 t6 mau, két qua thi nghiém dugc
xtr 1y theo cach tinh tri s6 trung binh sau khi d loai bo s6 liéu khong dat yéu cau (c6 sai 5O
vuot qua 15% hodc bi hu hai trong qua trinh thi nghiém). Két qua thi nghiém cac t6 mau duogc
thé hién trong cac bang tir Bang 1 dén Bang 4.

Bang 1. Két qua thi nghiém pha hoai t6 mau S30.

Linthi  Luc ngang Ungsuat  Lucthang  Ungsuat  Chuyén

TT " nénngang dang Vmax  ct tai khoa vi ( Ghi cha
nghiem  H(KN) " \ipay (kN) (MPa)  mm)

1 S30-Lan1 Failure
2 S30-L4n2 82,650 5,904 259,107 18,508 3,900
3  S30-Lin3 81,720 5,837 257,361 18,383 3,150
4 S30-Lin4 81,370 5,812 267,907 19,136 3,800
5 S30-Lan5 80,880 5,777 249,564 17,826 3,990
Trung binh 81,655 5,833 258,485 18,463 3,710
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Tir bang tong hop két qua thi nghiém céc t6 mau S30 ta thay kha ndng chiu cét trung
binh caa mot khoa dat 258,485 kN (twong duong rng suat cat trong khoa khi pha hoai 18,463
MPa) vai luc nén ngang 81,655 kN (twong duong ap luc nén ngang 5,833 MPa).
Bang 2. Tong lop luc V — H va chuyén vi khi pha hoai t6 mau S40.
Lycthang  Ung

T Lén_ thi Luc ngang n[ézrr?%g:r?; dung sqét c??it Qhuyén Ghi
nghiém H (KN) ( MPa) Vmax ( tai khéa vi(mm) cha
KN)  (MPa)
1 S40-Lan 1 Failure
2 S40-Lan 2 82,163 5,869 252,744 18,053 3,210
3 S40-Lan 3 83,500 5,964 269,608 19,258 3,250
4 S40-Lan 4 82,244 5,875 259,284 18,520 3,940
5 S40-Lan 5 88,252 6,304 279,508 19,965 3,980
Gia tri trung binh 84,040 6,003 265,286 18,949 3,595

Tir bang tong hop két qua thi nghiém céc to6 mau S40 ta thiy kha ning chiu cét trung
binh ciia mot khoa dat 265,286 kN (twong dwong (tng suat cat trong khoéa khi pha hoai 18,949
N/ mm?) véi luc nén ngang 84,040 kN (twong dwong 4p luc nén ngang 6,003 MPa).

Bang 3. Tong lop luc V — H va chuyén vi khi pha hoai t6 mau S55.

Lin thi Luc Ung suat Luc thang Ungsuit  Chuyén .
an thi . dang BN . Ghi
TT nghiém ngang  nénngang Vimax ( cat tai khéa vi ( chi
i H ( kN) ( MPa) KN) (MPa) mm)
1 S55-Lan1i Failure
2 S55-Lan2 54,260 3,876 191,053 13,647 3,300
3 S55-Lan3 53,540 3,824 182,284 13,020 3,100
4 S55-Lan4 50,135 3,581 167,176 11,941 3,020
5 S55-Lan5 50,352 3,597 172,065 12,290 3,520
Giatri trung binh 52,072 3,719 178,144 12,725 3,235

Tir bang tong hop két qua thi nghiém céc t6 mau S55 ta thay kha ning chiu cit trung
binh cua mét khoa dat 178,144 kN (twong duong rng suat cat trong khéa khi pha hoai 12,725
N/ mm?) véi luc nén ngang 52,072 kN (tuwong duwong ap luc nén ngang 3,719 MPa).

Bang 4. Tong lop luc V — H va chuyén vi khi pha hoai t6 mau S60.

Lin thi Luc L:Tng suit  Luc thing ,U’ng sug‘it Chuyén o

TT nghiem ngangH nénngang dang Vmax cat tai khéa ( vi ( Ghi cha
i (kN) ( MPa) (kN) MPa) mm)
1 S60-Lan 1 40,190 2,871 167,164 11,940 2,515
2 S60-Lan2 40,850 2,918 178,300 12,736 3,251

3  S60-Lan 3 Failure
4 S60-Lan4 40,892 2,921 184,969 13,212 2,418
5 S60-Lan5 41,038 2,931 188,965 13,498 2,928
Gia tri trung binh 40,743 2,910 179,850 12,846 2,778

Tir bang tong hop két qua thi nghiém céc t6 mau S60 ta thay kha ning chiu cét trung
binh cia mdt khoa dat 179,850 kKN (twong duong tng suat cat trong khoa khi pha hoai
12,846N/ mm?) véi luc nén ngang 40,743 kN (tuong dwong ap luc nén ngang 2,910 MPa).
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Hinh 4. Hinh anh dai dién thi nghiém cac t6 mau.

Tong hop két qua thi nghiém kha nang chiu cat cac to mau khi chiéu sau khoa thay doi
dugc thé hién trong Bang 5.

Bang 5. Tong hop kha ning chiu cit cac to mau.

Chidusau Ky  Luycthing  Ung suit

TT  Kkhéa  higu dangVmax cittaikhoa CWyen  Ghi

vi (mm)  chd

(mm)  mau (kN) (MPa)
1 30 S30 258,485 18,463 3,710
2 40 S40 265,286 18,949 3,595
3 55 S55 178,144 12,725 3,235
4 60 S60 179,850 12,846 2,778

3. PHAN TiCH MO PHONG
3.1 M6 hinh két ciu

Két cau dugc mo hinh va phén tich trén phan mém ANSYS 2019 R2, bao gom 3 khéi lip
ghép, giita cac khbi duoc mé hinh phan tir tiép xuc, thé hién Hinh 5. Vai két cau lip ghép
phan doan khi chiu ubn méi ndi co6 xu huéng ma ra & khu vuc chiu kéo, khi nay luc ép mit
trén khoa chdng cit c6 xu hudng ting dan khi mbi ndi mé rong. Do d6, mé hinh mé phong
duoc tao &p luc nén ngang 2 MPa [4] ban dau, tién hanh khao sét gia trj luc thang dung (V) va
luc ngang (H).
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Hinh 5. M6 hinh khéa chdng cat chiéu sdu 30 mm va mé hinh mat truot tiép xdc.

3.2 Mb hinh vat ligu

Vat ligu bé tdng sir dung trong mo hinh phan tich trong cac giai doan gia tai duoc lay theo
mo hinh vat liéu tuyén tinh. Cac thdng so dau vao dac trung co 1y cua vat liéu thé hién trong

Bang 6.
Bang 6. Bang thdng s6 vat liéu bé tong.
DPac trung vat liéu Ky hiéu Giatri Donvi Ghi chu
Cuong do6 bé tdng & tudi 28 ngay e 53,19  MPa  Thi nghiém
Mb dun dan hoi E,=00017K,W f** 31938  MPa
Trong lugng riéng cua bé téng W, = 2240+2,29f, 2362  kg/m?®
Hé s6 né ngang Poisson T 0,2
Mb dun phé hoai ft=063Vf'c 4,595 MPa

M6 hinh tng xir cua vat liéu: Thong s dau vao anh huong co ngét tir bién va su phu
thugc cua viéc hinh thanh cuong do trong bé tong vao thoi gian duoc xét dén trong md hinh
vt liéu lay theo tiéu chuan CEB-FIP (1990) [9].

Thdng s6 mit tiép xuc giira khoa chéng cat duoc st dung 12 tiép xtc phi tuyén dudi dang
ma sat véi hé sb ma sat gitra hai bé mat bé tong thuong tir 0,6 dén 0,85. Trong nghién ciu nay
hé s ma sat gitra phan tiép xdc phing duoc lidy 0,6 phd hop theo cong thuc (1) cua

AASHTO.

3.3 Két qua phén tich mé phéng

3.3.1 Két qua phén tich md phéng véi khéa khong cot thép

Két qua phan tich md phong khoa chiéu sau 30 mm khdng cot thép
Bang 7. Tong hop két qua md phong to6 mau S30.

Ap lyc ngang Luc thang ding  Ung suat cat tai Do mé rong vét Chuyén vi

™7 (Mpa) Vmax (kN)  khoa(MPa)  nat(mm)  (mm)
1 2,00 1,00 0.25 0,00 0,05
2 2,24 17,10 1,01 0,00 0,27
3 2.45 31,47 181 0,00 0,46
4 268 46,89 265 0,00 0,67
5 3,02 70,01 3.85 0,00 0,99
6 3,25 96,98 5.6 0,00 135
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7 3,41 139,10 9,09 0,00 1,93
8 4,38 162,14 11,67 0,00 2,24
9 4,88 196,32 14,26 0,20 2,70
10 5,39 230,87 17,44 0,80 3,18
11 5,70 252,16 19,35 1,61 3,66

Két qua phan tich cho thay khoa chdng cét xuat hién vét nut tai gia tri luc thang dung
162 kN, ap luc ngang 4,37 MPa va tng suat cat tai khoa 11,57 MPa. Vet nut hinh thanh va
phat trién theo duong chéo c6 xu huéng &n sau vao tiet di¢n cau kién do d6 md hinh phé hoai
khong hoan toan bi cat chan khda ma gay pha hoai ¢ ban than khoa.
Két qua phan tich khoa chiéu sdu 40 mm khong cot thép

Bang 8. Tong hop két qua md phong to mau S40.

Ap luc ngang Luc thing dimg Ung suét cét tai Do ma rong vét Chuyeén vi

T "(MPa)  Vmax(kN)  khéa(MPa)  nat(mm)  (mm)
1 2,00 1,00 0,07 0,00 0,03
> 2,22 17,87 0.98 0,00 0,23
3 2.46 37.14 1,99 0,00 0,46
4 261 4879 263 0,00 0,61
5 2.85 68,51 3.65 0,00 0,84
6 317 92,54 4,98 0,00 114
7 353 120,14 7.19 0,00 147
8 3.89 148,77 9.7 0,00 1.81
9 4,20 173,69 12,41 0,00 210
10 456 202,47 13,34 0,18 245
1 514 246,89 16,79 0.84 2.99
12 547 273,66 18,78 220 352

Két qua phan tich cho thay khda chdng cit xuat hién vét nit tai gié tri luc thang dimng
173 kN, 4p luc ngang dat 4,19 MPa va ing suat cat tai khoa 12,34 MPa. Vét niit ciing dugc
hinh thanh tir chan khoa va phét trién theo hudng cét dit chan khoa do d6 mic du &p luc
ngang trong trudng hop nay thip hon mau c6 chiéu sdu 30 mm nhung kha ning chiu cat I16n
hon.

Két qua phan tich khoa chiéu sdu 55 mm khong cot thép
Bang 9. Tong hop két qua md phong td mau S55.

Ap luc ngang Lyc thing deng Ung sut cittai Do ma rong Chuyén vi

T 7(MPa)  Vmax(kN)  khoa(MPa) vétnat(mm) (mm)
1 2,00 1,00 0,04 0,00 0,01
> 220 11,68 0.67 0,00 0.18
3 2.46 26,47 152 0,00 0.42
4 2.82 46,66 266 0,00 0.74
5 3,19 67.87 3.86 0,00 1,07
6 353 87.96 4,94 0,00 138
7 3,68 96,02 5.73 0,00 152
8 3,84 104,88 6.53 0,00 1,68
9 410 119.48 8.35 0,01 1,90
10 468 152,11 10,67 0.20 241
11 521 182.47 1331 1.40 2,98
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Két qua phan tich cho thay khéa chdng cit xuat hién vét nat tai gié tri luc thing dimng
120 kN, &p luc ngang dat 4,11 MPa va ing suat cat tai khoa 8,57 MPa. V&i trudng hop nay,
s6 luong vét nit hinh thanh it hon cac mau 30 mm, 40 mm nhung do chiéu sau khéa 1on nén
su phé hoai cua khoa khdng thuan tly chiu cit ma ¢ yéu té md men dan dén kha nang chiu
cat cua khoa giam.

Két qua phan tich khoa chiéu sdu 60 mm khdng cét thép
Bang 10. Tong hop két qua md phong té mau S60.

Ap luc ngang Luc thing dingUng suét cét tai Do mé rong vét  Chuyén vi

TT " (MPa)  Vmax(kN)  khéa (MPa)  nat (mm) (mm)
1 2,00 1,00 0,02 0,00 0,03
2 216 10,25 057 0,00 0.16
3 241 24,67 142 0,00 0.36
4 273 41,99 252 0,00 0,61
5 3,04 59,22 355 0,00 0.86
6 3.45 82.11 4.95 0,00 118
7 373 97.58 6.29 0,00 141
8 3.95 111,14 7.30 0,00 158
9 4.23 125.47 8,64 0,01 181
10 464 148.77 10,57 0.30 214
1 518 17852 13,08 194 265

Biéu d0 twong quan gii téi trong thang dimg, do m& rong vét nut va hinh anh phan bo
ung suat ciing nhu dang phé hoai duoc thé hién trong Hinh 6.
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Hinh 6. Ung suét va viing phat trién vét nt tai cac to mau.
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Két qua phan tich cho thay khéa chdng cit xuét hién vét nat tai gié tri luc thing dimng
118 kN, 4p luc ngang dat 4,08 MPa va (ng suat cit tai khoa 8,43 MPa. Véi mau 60 mm su
hinh thanh vét nit va mé hinh phé hoai mau tuong tu nhu mau 55 mm va yéu té phé hoai do
uén thé hién rd rét khi ciing chiéu cao ma kha nang chju cét giam rd rét chi dat 118 kN.

Tong hop, so sanh danh gia két qua thi nghiém va mo phong dugc thé hién trong Bang
11 va biéu do Hinh 7.

Bang 11. Tong hop két qua thi nghiém va md phong sé.

Ky Thi nghiém Mo phong Chénh léch
TT hléu HTN VTN HMP VMP H V
mau  (MPa) (kN) (MPa) (kN) (MPa) (KN)
1 S30 5,833 258,485 4,370 162,000 25% 37%
2 5S40 6,003 265,286 @ 4,190 173,000 30% 35%
3 S55 3,719 178,144 4,110 120,000 -11% 33%
4 S60 2,910 179,850 4,080 118,000 -40% 34%
Biéu db so sanh gia tri thi nghiém va mé phong
7,00 300
o § w0 F 2 250
é‘:, 5,00 .}:; 5 E = o o Z
=1 N = N E g 200
2 400 - = 3 - B
§” = S 5 5 e 150 &
g2 300 8 = = oS o
Z = - ) S 100 2
2,00 = g %
1,00 . - 50
000 530 $40 555 560 ¢
uHTN (MPa) 5,833 6,003 3,719 2,910
HMP (MPa) 4,370 4,190 4,110 4,080
VTN (kN) 258,485 265,286 178,144 179,850
VMP (kN) 162,000 173,000 120,000 118,000

Hinh 7. Biéu d6 so sanh gi4 tri thi nghiém va mé phong.

Tir bang téng hop va biéu do so sanh gia tri thi nghiém véi md phong cho thiy: kha
nang chiu cat cua khoa khi thi nghiém cao hon so véi mé phong tir 33% dén 37%, ty I¢ chénh
léch 1a twong d6i dong déu & cac nhém mau cho thay sy phu hop gitta md hinh mé phong va
thi nghiém. Gia tri luc nén ngang chénh léch trong giai rong hon, voi mau S30, S40 ting tir
25% dén 30% trong khi d6 cac mau S55 va S60 giam 11% dén 40%, diéu nay cho thay anh
huong cua hiéu tng mé men 1a rat 16n khi chiéu sau khoa Ion.

3.3.2 Két qua phén tich mé phéng véi khéa c6 cot thép
Két qua phan tich khoa chiéu sdu 55 mm va 60 mm cd cot thép.

Véi khoa cé chiéu sdu 55 mm va 60 mm ting cuong thém cdt thép thuong cé duong
kinh 8 mm & mat khoa véi chiéu day bé tdng bao vé 25 mm. Cot thép 8 mm duoc Iy theo
TCVN11823-5:2017 véi gidi han chay caa thép 400 MPa, gigi han bén 570 MPa, mé dun dan
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hdi 200000 MPa, trong lugng riéng 7850 kG/m®. Phan tir cot thép duoc sir dung trong md
phong la phan tor LINK 180. Két qua mo phong thé hién Hinh 7.

o
1.2 1 —— Khoa cat 55mm co thép —+— Khoa cat 60mm c6 thép [ 77
e
175 amn
Saom
o
1.0 4 1504
— = 150 4 et
E E 0.03892
E £
= 0.8 - 1
o § 125
=
" =
| @ 4
9 e ¢ 100
2 2
e S 0,75
0 0.4 4 . . A Le)
E Piem xudt hién nit £ 050 Diem xuat hién nit
Q Ap Iuc ngang = 4,3 Mpa 8‘ Ap lue ngang = 4.3 Mpa
0.2 1 Lire thang dimg = 133 kN 0.25 Luyrc thing dimg = 129 kN
0.0 0.00
0 25 50 75 100 125 150 175 0 25 50 75 100 125 150 175
Luc thang dimg (kN) Luc thang dimg (kN)

Hinh 7. Biéu d6 thé hién twong quan lyc thing diing va &p luc ngang.

Két qua phan tich cho thay khoa chong cat S55 xuat hién vét nat tai gia tri luc thang
dung 133 kN, &p luc ngang dat 4,33 MPa, Gng suat cat tai khda 9,50 MPa. Khoa chéng cat
S60 xuat hién vét nut tai gid tri lyc thang dang 129 kN, &p luc ngang dat 4,3 MPa va ting suat
cit tai khoa 9,21 MPa. So sanh véi truong hop khong bé tri cét thép ta thay khi bd tri cét thép
c¢6 duong kinh nho 8 mm trong khéa chdng cét khong 1am thay doi dang ké kha nang chiu cat
cling nhu dd mé rong vét niat mau md phong.

4. KET LUAN

Két qua thi nghiém va mo phong la dong nhat va cho thay khi chiéu sau khoa ting tir 30
mm dén 40 mm thi kha nang chiu ct clia khoa tang, tuy nhién khi ting dén 55 mm va 60 mm

thi kha ning chiu cit cta khoa lai giam 13 rét do anh hudng ciia md men udn phat sinh trong
khoa.

Déi véi khda chdng cét co chiéu sdu 55 mm va 60 mm viéc bd tri ¢t thép dudng kinh 8
mm khong lam thay doi ddng ké kha ning chiu cit ciing nhu bién dang ctia khoa. Néu bd tri
cot thép co6 duong kinh 16n hon ¢ than khoa s& khong du chiéu day 16p bé tong bao vé do do
khong nén sir dung khoa chdng cét ¢ chiéu sau 16n 55-60 mm.

Do d6 chi nén thiét ké khoa chong cit khong cdt thép co chiéu sau tir 30 dén 40 mm.
Diéu nay ciing phi hop véi chiéu siu cac khéa chong cit dang sir dung cho céc du an 16n &
Viét Nam (Bén Thanh — Sudi Tién khoa chdng cat day 32 mm, cau dan dy an Tan Vi Lach
Huyén khéa chdng cit day 40 mm.

LOI CAM ON

Nghién ctru nay dugc tai trg boi Truong DPai hoc Giao thong van tai (PH GTVT) trong dé tai
ma s T2022-CT-011.
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