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Tom tat. Bai bao tinh toan lwa chon chiéu day hop ly két
cAu 40 dwdng mém theo ba diéu kién d9 lin dan hdi, do
bén cit trwet, d6 bén méi theo quy dinh trong 22TCN
211-06. Phan tich danh gia ban chit cong thic tirng diéu
kién dé tim ra mién chiéu day c6 lgi nhéat giam thiéu yéu
té ng suét cit trwot, kéo uén pha hoai nhim lam ting
dwoc tudi tho két cau ao dwong, dong thoi danh gia so
sanh vé mat kinh té, vat liéu sin c6 ciia dia phwong dé lya
chon giai phap hep ly cé chi phi thip nhit.

Tir khoa: chiéu day do dwrong mém, diéu kién dé hin dan hoi,
diéu kién d¢ bén méi, ing suat cdt trirot bé tong nhya.

Abstract. In the paper presents the basic of calculation
and determination of the pavement structure thickness
satisfying three conditions of elastic settlement, shear
strength condition, fatigue strength condition as specified
in 22TCN 211-06. Analyzing and evaluation the nature of
the formula for each condition to find the most beneficial
thickness domain to minimize shear stress factor,
destructive bending to incrase the life of the pavement
structure, and evaluate the economical, locally available
materials to choose from the lowest cost solution.

Keywords: Thicknes of Pavement structure, Elastic modulus of
pavement structure, Repeated bending fatigue strength,
Stability shear layers asphalt concrete

1. GIOI THIEU

Két cau 40 dudng mém véi mit dudng bé tong nhua dugc
sir dung rat phé bién & nudc ta hién nay, Trong qda trinh khai
thac da xuit hién nhiing su cb: 1Gn vét banh xe, nut bé mat
bong bat, sut trdi truot I6p bé tong nhwa gdy hu hong mit
duong, anh huong giao théng xe ¢ qua lai dé gay tai nan.
Chinh vi vay viéc tinh toan két ciu 40 dwdng mém théa man
ba diéu kién quy dinh trong 22TCN 211-06 dong thoi viéc lua
chon chiéu day két ciu 4o duong mém dé dat dugc ng suét
kéo udn, ng suat cit truot 16p bé tong nhya nho nhat, dam
bao pha hoai méi cta vat liéu dudi tc dung trung phuc cua xe
¢o, lam ting tudi tho cho cong trinh 1a diéu hét stc can thiét.

Noi dung cua bai béo tinh toan chon lya chidu day két ciu
4o duong mém hop ly theo 3 didu kién kiém toan quy dinh
trong 22TCN 211-06, phan tich sau ban chit 3 diéu kién kiém
toan, so sanh vé mat kinh té ky thuat dé dé xuat lya chon
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dugc phuong 4n hop Iy vé chi phi, cac g suat pha hoai lop
bé tong nhya nho nhat gop phan ting do 6n dinh cua két cau
40 duong mém dua vao khai thac sau nay.

2. NOI DUNG

2.1. Tinh toan chiéu day két ciu a0 dwong mém theo ba
diéu kién kiém toan

Hién nay, két cu 4o dwong mém véi I6p mat duong bé
tong nhya duoc thi cong nhiéu, khong nhimg trén duong 0 t6
cép cao va dudng cao tdc ma ca cac cap duong thip hon nhu
duong lién huyén, lién tinh. Ao duong mém duoc kiém toan
theo 3 diéu kién: d6 vong dan hoi cho phép ung suat kéo ubn
trong 16p bé tdng nhua, 6n dinh cét trugt 16p bé tong nhua,
trong nén dudng va lép vat liéu kém dinh.
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Hinh 1. So d6 céc tang, 16p cua két cdu do dwong mém

Kiém toan do vong dan hoi muc dich chdng lai bién dang
moi cua vat lieu. M6 dun dan hoi chung cua toan bo két cau
4o duong s& dugc quy doi tir mé dun dan hoi va chiéu day cua
ting 16p thanh phan. Lép mat chiu tac dung truc tiép cua tai
trong banh xe nén s& c6 tri sé moé dun dan hoi I6n hon nhiéu
S0 V&i céc 16p bén dudi. Bong thoi cac 16p dudi phai dugc lu
1én dat do chat K yéu cdu dam bao tinh 6n dinh cho I6p mat
bé téng nhua.

Kiém toan bién dang déo trong I6p bé tong nhya chiu téc
dung tryc tiép cua tai trong banh xe theo phuong thang dang


http://www.tapchikhoahoc.lhu.edu.vn/

Phdn tich lwa chon chiéu day hop Iy két cau do dwong mém theo ba diéu kién quy dinh trong 22TCN 211-06

va nam ngang (khi ham phanh), do d6 trang théi tng suit phat
sinh trong I6p vat liu la phuc tap, trong d6 tng suat cat truot
co gia tri lon, de gay cit truot, dun trdi l6p bé tdng nhya. Tinh
toan 6n dinh cat truot 16p bé tong nhua trén lan xe chay, tir do
dua ra khuyén céo vé lya chon chiéu day hop 1y co ting suat
cit truot 1a nho nhét, gop phan nang cao d6 6n dinh ct truot,
d6 6n dinh bién dang déo cua I6p bé tong nhuya.

Kiém toan diéu kién kéo udn 16p bé tong nhya, dudi téc
dung cua tai trong banh xe 16p bé tong nhua bi udn, tai day
I6p bé téng nhua xuat hién ung suat kéo ubn, khi ung suat
kéo udn vuot qua cudng do kéo ubn gisi han 16p bé tong
nhya bi nat, qUa trinh hinh thanh vét nat duoc tich liy theo
trang phyc cua tai trong, gay pha hoai do mai I6p vat liéu,
lam giam tudi tho mat duong. Do d6 ta tién hanh khao séat
danh gia anh huong cua chiéu day 16p bé tong nhya dén gia
tri (g suat kéo udn, lam co s& lya chon chiéu day hop ly 16p
bé tong nhya gop phan lam tiang s6 lan trung phuc cua tai
trong, kéo dai tudi tho mat duong.

Hinh 2. Tham mat dwong bé tdng nhya néng [3]

2.2. Chiéu day hop Iy I0'p bé tong nhya theo diéu kién dd
lan dan hdi: han ché bién dang moi cua vat Ileu bién luan
dam bao chi phi thap cho két ciu 40 dwdng mém [4 7]

Diéu kién do vdng dan hdi dé han ché pha hoai moi cua vat
liéu dugc kiém tra thoa biéu thuc (1)

Ech > Kgc‘,/ .Eyc (1)

Mo dun dan hdi Ey thy thugc sé truc xe tinh todn Ny

Ta quy di ting cum truc trudc va cum truc sau cia moi
loai xe khi n6 chg day hang, khdng can tinh truc co trong
lugng truc tir 25kN tro xuong. Cong thire quy doi nhu sau:

k
N =1C,Con (Eh) @
i=1 Pn
Tinh sé truc xe tiéu chuén tich lily trong thoi han thiét ké dé
duoc chiéu day nho nhat cua 16p bé tdng nhya theo céng thuc
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Mb dun dan hoi Ecn: theo cong thirc Bacbero tinh mé dun
dan hoi chung cua hé ban khong gian dan hoi 2 16p nhu dudi
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Ech: m6 dun dan hoi caa hé hai 16p

Eo: m6 dun dan hdi cua nén dat ban khdng gian vd han
E1: m6 dun dan hdi cua 16p két cdu 4o dudng co bé day H
D: duong kinh vét banh xe tinh toan

Thudng xét trudng hop két cdu 4o dudng cé chiéu day lon
(H/D > 2: sir dung cong thac (4)). Bién luan cong thac (4): ta
thdy ¢ day 1a mot bai toan lap, ta can tim H: bé day két ciu 4o
duong sao cho Eg, thoa cbng thire (1), khi H tang thi Ech tang
va nguoc lai H giam thi Ecn giam. Trong khi d6 H lai phu
thudc vao téng chiéu day I6p mong, tirng 16p s& quy doi 2 16p
dong thoi chiéu day téi thiéu cua 16p bé tong nhwa phai thoa
man bang 1.5 (TCVN 4054-2005: bé day tbi thiéu cua ting
mat cap cao Al tuy thudc quy md giao thdng). Do do ta xét
chon chiéu day hop Iy 16p bé tdng nhya vé mit kinh té nhung
van phai dam bao 3 diéu kién kiém toan: tan dung vat li¢u dia
phwong sin c6 véi chi phi cua timng 16p dé xét cac trudng hop
tao ra hiéu qua kinh té nhat cho tuyén duong.

Ech
hg BINC20AI (E4)
h3 BINC 25 Al (E3)
h2 |Cap phéi da dam loai | (E2)

h1 | C&p phdi thign nhién loai B (E1)
Datnén asétEo

Hinh 3. M6 dun dan héi chung két cdu do dwong Ech

Quy ddi hé 2 16p tir dudi 1&n theo cong thirc:

3
E,=Ei| 1+ % (5)
1+k

Trong d6: k = ha/hy; t = Eo/Eq véi hy va hy 1a chiéu day I6p
trén va 16p dudi cua 4o duong; Ez va E; 1a mé dun dan hdi
ciia VAt ligu 1op trén va lop dudi. Viée doi h¢ nhiéu I6p vé he
2 l6p dugc tién hanh tir dudi 1én, c6 hai 16p vat lieu quy doi
vé mot 16p bé day H’ = hy + h, va ¢6 tri s6 md dun dan hdi
E’w tinh theo (5) nhung véi E’w [6p nay dong vai tro E; va K
= hy/H’, t = Eo/E’w. Sau khi quy d6i nhiéu 16p 40 duong veé
mot 16p thi can nhan thém véi Ey mot hé sb diéu chinh B dé
dugc tri s6 En®® = B.E’w Vi B = 1,114.(H/D)°12

2.3. Chiéu day hop Iy 16p bé tong nhya theo diéu kién d¢
bén cat trwgt [1]: bién luan mién bat lgi tim #ng suat cat
trwgt nhé nhat

Trong tinh toan, thuong gia thiét 16p BTN theo mé hinh vat
lieu roi, khi chiu tac dung cua ngoai luc, 16p BTN bi bién
dang, khi d6 ton tai luc ma st giira cac hat cét liéu co xu
huéng can tré chuyén dich coa cac hat, 1am ting d6 6n dinh



cua 16p BTN. Luc ma sat dugc dac trung boi goc ndi ma sat ¢
cia hon hop BTN, goc ndi ma sat ¢ phu thuoc ham lugng,
kich c& va hinh dang cua cét liéu hdn hop. Lyc dinh C phu
thuoc loai nhya bitum, loai bo da sir dung. Theo diéu kién can
bang Mohr — Coulomb

T < otanp+c (6)

Trong do: t: lzrng’SUﬁ’t Ca‘it do tai trong ngoai giy ra dugc Xac
dinh theo ly thuyét dan hoi

o: tng suat phép tai mat cét tinh toan do tai trong ngoai gay ra

@: Goc noi ma sét hdn hop BTN, xéc dinh bang thi nghi¢m
mau, co the lay bang 30° — 35° tliy theo loai cot liéu;
C: luc dinh’ cho phép hén hop BTN, phu thuoc loai nhya
bitum va chat lugng vira asphalt.
Khi khong thoa mén diéu ki¢n (6), trong I6p BTN s& xay ra
bien dang deo khdng hoi phuc, gy hu héng mat duong. Cong
thire trén duoc viét lai la:

Tgm =T—0tanp < c @)

Bién doi vé trai cong thic (7) theo A. Kriviski ta nhan dugc
cdng thac sau:

Tgm =T —Otang = [(a1 = 03) = (01 + 03)sing] (8)

2cosp
Tam: 12 GtNg sUAt cit hoat dong trong 16p BTN, khi d6 ta co:
Tom < C*.K 9)
Trong do:
C": lyc dinh BTN, c6 thé x4c dinh bang thi nghiém mau

o1, 03: twong ng la Gng suit chinh 16n nhit va nho nhit tai
diém xem xét, duoc xac dinh theo ly thuyét dan hoi nhu sau:

£(55%) + &

V6i 62, ox, Tx; tuong tng la tng suat phap theo phuong z, x va
(g suat tiép tai vi tri xem xét do tai trong banh xe gay ra.
Khi xem BTN & vat liéu dinh 1y tudng trong méi truong lién
tuc, g6c ndi ma sat ¢ = 0, khi d6 cong thirc (8) viét lai thanh:

(10)

01-0:
Tam = % = Tmax (11)

Pay chinh 1a cong thic tinh @ng suat tiép cuc dai cho vat
liéu dinh 1y twong theo ly thuyét dan hoi. Ung véi mdi chiéu
day I6p BTN va cuong do cua cac 16p vat liéu sé xac dinh
duogc gia tri tam twong GNg, tir d6 so sanh Iya chon chiéu day h
hop 1y cho gié tri tam Nho nhat. Theo (7), khi gia tri tam Nho s&
g6p phan lam ting d 6n dinh 16p BTN theo chi tiéu do bén
cét truot I6p BTN, giam hién tugng hu hong dun trdi, han 1an
I6p BTN.
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Hinh 4. Quan hé t,,,Véi 22z

D
Tir biéu d6 két luan duoc gié tri tng suat cat dat gia tri lon
nhét twong g véi chiéu day 16p BTN trong mién E =02-

0,27 (déy la mién bat loi): khuyén céo chon chiéu day bé téng
nhya nam ngoai mién bat lgi nay

2.4. Chiéu day Iép bé tong nhya theo diéu kién dd bén
méi: [2]

Dudi tac dung cua tai trong banh xe c6 duong Kinh vét tai
trong D, ap luc q, 16p BTN bi u0n trong nira phia trén mat
trung hoa xuét hién ung Suit nén uén, nira phia dudi xuat hién
g suat kéo uén. Theo ly thuyét dan hdi gia tri wng suat kéo
udn I6n nhat s& nam & vi tri day 16p vat ligu.

Hinh 5. so do 1am viéc mar duwong bé tong nhya
dudi tc dung cua tai trong banh xe, ving 1 chju nén uon,
vlng 2 chju kéo uon

Trang thai (ing suat kéo uon tai day 16p BTN khong vuot
qua cuong do kéo uon cho phép, c6 xét trung phuc tai trong

Oku < ch (12)

Khi quy dinh tinh toén trang théi gioi han v& moi l16p BTN
da chap nhan gia thiét xét cho truong hop bat loi la 16p BTN
khong dinh bam véi 16p mong phia dudi, khi d6 ¢ng suét kéo
udn dat gia tri 16n nhat. Khi di xem 16p vat liéu bi kéo uén
khi c6 tai trong tac dung theo phuong vudng goc trén bé mat,
khi d6, theo 1y thuyét dan hdi (ng dung quan hé gitra d6 vong
mat duong va tai trong theo phuong trinh vi phan nhu sau:

o
D(ﬁ+zax26y +—)+r(x y) =q(x,y) (13)
V6i D: 1a @6 cting udn tru caa l6p vat liéu
Eh3
(14)

T 1200 - 1)
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Trong d6: E, h, p: trong tng 1a md dun dan hdi, chiéu day va

So
Trong lugng bénh
truc(kN) Sé cua Khoang | Luon
Loai xe tI'L?C mdi cach gitta | gxe
e [T | s || e | o
trude sau truc
sau
Cum
Xe con | g5 | 960 1 banh 80
M-21 don
Xe tai Cum
nhe N
GAZ 16 37.50 1 bdafr)\ih 96
51 A
Xe tai Cum
oL 25.75 | 69.50 1 banh 240
130 doi
Xe tai Cum
nang N
MAZ - 42.25 100 1 bgfr)\ih 120
500
Xe tai 3 Cum
truc N
KRAZ - 45.4 90 2 b;p.h 1.4m 48
257 o!
Xe buyt Cum
16n N
LAZ 36.90 70.35 1 b;lp'h 176
695 o!

hé s6 Poisson cua I6p vat liéu
W: @6 vong mat duong trong pham vi chau vong

r: Phan lyc nén phia duéi 16p BTN, xac dinh theo mé hinh
nén lya chon

a(x,y): Ap luc banh xe tac dung xubng mat dwong tai toa do
X,y

Phwong trinh (13) chi ¢6 1 4n 1a w 1a d¢ vong tai toa d6 xem
xét, do vay giai phuong trinh (13) sé xac dinh dugc d6 vong
tai toa d X, y bat ky. Sau khi tim dugc d vong, ung suat kéo
udn tai day 16p BTN tai toa do x, y dugc xac dinh theo cong
thire sau:

6M
Oy = 2 (15)

2 2
M=-D (24 u:—ywz) (16)
Gia tri ung suat kéo udn trong l6p BTN s& dat gia tri cao
nhat (bat loi nhat) trong pham vi chiéu day nhat dinh, phu
thuoc ti 16 mo dun dan hdi cac 16p. Ddi véi timg két cau cu
thé, bang tinh toan, hoan toan c6 thé xac dinh duoc mién bt
loi cua chiéu day lop BTN c6 gia tri ung suat kéo u6n dat gia
tri 16n nhit, dé tir d6 lva chon dugc mién chiéu day hop ly,
theo chi tiéu do bén moi, gép phan ting tudi tho moi cua két
céu. Trong khi d6 theo toan dé hinh 3.5 trong 22TCN 211-06
dé xé4c dinh gid tri wng suat kéo uén 16p BTN, khong thé hién
rd quan hé nay, nén gy kho khin cho cac k¥ su thiét ké khi
tinh to&n lua chon chiéu day hop Iy 16p BTN. C6 thé ung
dung phuong phap tinh toan néu trén trong tinh toan lya chon
chiéu day 16p BTN theo chi tiéu do bén moi két cau trong tinh
toan thiét ké thuc té.

Ung suét cét trong 16p BTN ngoai phu thuéc mé dun dan
hdi cac 16p, né con phu thudc ngay chiéu day I6p BTN. Chiéu
day bat loi 16p BTN theo chi tiéu ¢ng suat cit hoat dong, nam
trong khoang tir (0,1 — 0,25)h/D, twong duong chiéu day 16p
BTN tir 3,5 — 8,5cm, phu thudc ty 18 mé dun dan hoi cac 16p
Enm/Ech ctia céc két cau cu thé. Do vay, dé tranh xay ra bién
dang déo I6p BTN, can cin ctr cu thé md dun dan hdi céc 16p
ma khuyén céo lira chon chiéu day Iép BTN cho phu hop, gop
phan lam tang do on dinh cit truot 16p BTN

2.5. Vi du tinh toan chiéu day hep Iy 16p bé tong nhya
theo 3 dieu kién kiém toan: 4p dung theo muc 2.2, 2.3 va
2.4 vira phan tich bén trén.

Bing 1. Thanh phan xe chay khao sat ngay dém

Viéc tinh d6i vé tai trong truc ti€u chuén 100kN dugc thuc
cn A~ .. n P
hién theo cong thure @\ _ ch *C, %N, * ()4
< 100
Veéi C,= 1+1.2*(m-1), C; = 6.4 cho cic truc trudc va truc sau
loai mdi cum banh chi ¢6 1 banh va C,=1 cho céc truc sau

loai mdi cum banh ¢6 2 banh (cum banh doi).

Bing 2. Quy doi vé truc xe tiéu chudn 100kN

Loai xe P C | G n; N
Tainhe | Truc truée | 16.00 1 |64 96 0
Truc sau 37.50 1 1 96 1.28
Taivira | Tructrude | 25.75 1 |64 ]240| 3.92
Truc sau 69.50 1 1 | 240 | 48.41
Tai ngng | Truc trude | 42.25 1 |64 |120| 17.34
Trucsau | 100.00 | 1 1 | 120 120
Tai 3 truc | Truc truée | 454 1 |64 | 48 9.52
Truc sau 90 22| 1 48 66.42
Xe buyt | Tryc truge | 36.9 1 1 |176 | 2.19
Truc sau 70.35 1 |64 | 176 | 239.69
No | 508.78

Téng tryc xe tiéu chuan tinh toan & nam thi 15:

N =508.78x (1+0.06)"** =1150.3(TXTC/ngay dém)

Téng tryc xe tinh toan tiéu chuén 1 lan xe:

N, = 0.55%1150.3 = 632.67 (TXTC/ngay dém). Chon f,
=0.55 (Tra bang 3.3.2 -22TCN211-06).

Tinh sé tryc xe tich liiy trong thoi gian 15 nam:

B
Theo bang 2.2 ctia 22TCN211- 06 ta co: N ,>2.10° = bé
day tdi thiéu cua tAng mat cAp cao Al 1a 10cm
Tri s6 modun dan hdi chung yéu ciu duoc x4c dinh nhu sau:

Ean’® = a+b X IgNTT™C 3

Vi Nrrre = 632.67 (xeTTTC /ng.d/1 lan xe) nén khi tra bang
ta phai noi suy nhu sau: Nyan = 500 (xeTTTC /ng.d/1 lan xe)



h, h Etw S hia Ecn

(cm) | (cm) | (MPa) (MPa) (cm) (MPa)
26 44 245.28 303.88 170.30 201.65
27 42 247.53 306.2 168.60 201.48
28 40 249.85 308.60 166.90 201.31
29 38 252.25 311.08 165.20 201.12

thi gy = 178 Mpa, N1z = 1000 (xeTTTC /ng.d/1 lan xe) thi
EJr= 192 MPa. Thay cac gia tri trén vao phuong trinh (*) ta
a+blg500=178

a+blg1000 =192

trinh trén ta dwoc: a = 52.48, b = 46.5 =FE¥°s, = 52.48 +
46.5*19632.67= 182.62 (MPa). Theo quy trinh thiét ké 4o
dudng mém 22TCN 211-06 tri s6 modun dan hoi yéu cau tdi
thiéu cua duong c6 cap quan ly 111 va loai mat dudng cap cao
Az & EYqin :140(MPa) =B > BEYCnin — chon BEY®s, =
182.62 (MPa) dé thiét ké. Eyer =KJ X Eyc = 1.1x182.62=
200.88 (Mpa)

Két cAu 40 duong dya vao vat lidu dia phuong nhu sau:

dugc hé phuong trinh: { }; giai hé phuong

Bdng 3. Cdc ddc trung vat liéu két cdu do dwong
Chon ¢b dinh bé day cc 16p bé tong nhya theo diéu kién bé
day toi thiu. Ung v6i By = 200.88Mpa, hs =4cmvahs =6

h _ 10
cm. = -=—=0,303

D 33

Bién luin vé chidu day 16p bé tong nhua vira chon:

- Dua vao 2.3 mién bat loi d6 bén cét truot 1a % =0,2-0,27

- Dua vao 2.4 mién bat loi 6 bén méi 1a trong khoéang tur (0,1
~0,25), tuong duong chiéu day 16p BTN tir 3,5 —8,5¢m

Ta thy chiéu day bé tong nhya da chon Hpm =10cm ¢ trén
khong roi vao mién bat lgi (dat)

Tiép tuc theo diéu kién do vong dan hdi cho trude tri sb ho.
Quy dbi tat ca cac 16p ao dudng, ting cip mot, tir dudi 1én
trén roi hidu chinh thanh mot 16p twong dwong, thir dan gia tri
hy dé thoa man:

Ecn = 200.88 (MPa)

Tir céc cap hy,h, twong mg ta tinh gia thanh dé 1am ra chiing,
tir do xac dinh chiéu day cua 16p 1 va 16p 2 twong ung voi gia
thanh nho nhat vé mat kinh t€ Gmin.

Et(kjnc = :BXEtb

1.05-0. 1x E°
El
B = 135h, ) E
0.71x3 xarctg( X j E, ><2 xarctg[ J

.. 0.12
Trong d6 : 5 :1_114x(ij hy = 2XhX3\/6€
0

D

Eyc =198.93 MPa, phai chon gia tri hy va h; sao cho E¢ >
200.88 MPa

Ta tién hanh thir dan bang cach ting h, va giam hy, dé tinh bai
toan mong kinh te:

Bdng 4. tinh Ecn; Eyer = 200.88 Mpa

Bing 5. Dy todn cho 16p méng cdp phéi thién nhién ha

hy | Lép | Mahigu | Vatligu | Nhan May G,
cong
14 AD.21215 | 1262150 | 925990 | 1511173 | 11460901
14 AD.21215 | 1262150 | 925990 | 1511173
Céc dac trung vat licu
4Boai vat licu Modun dan hoi E R c o
150C | 30°C | 60°C | “
BTNC 20 IA 1800 | 420 | 300 | 2.8
BTNC 25 IIA 1800 | 420 [ 300 | 2.4
Cap phoidadamloail | 300 [ 300 | 300
Cép phdi thién nhién B | 187.5| 187.5| 187.5 0.03 | 40
DAt nén 4 sét 2 |42 |42 0.032] 24
16 AD.21216 | 1390850 | 974265 | 1697160
14 AD.21215 | 1262150 | 925990 | 1511173 | 11097939
42 | 14 AD.21215 | 1262150 | 925990 | 1511173
14 AD.21215 | 1262150 | 925990 | 1511173
12 AD.21214 | 1133900 | 877716 | 1298618 | 18107486
40 | 14 AD.21215 | 1262150 | 925990 | 1511173
14 AD.21215 | 1262150 | 925990 | 1511173
12 AD.21214 | 1133900 | 877716 | 1298618 | 10319781
38 | 12 AD.21214 | 1133900 | 877716 | 1298618
14 AD.21215 | 1262150 | 925990 | 1511173

Bing 6. Dy todn cho 16p méng cdp phoi dd dam loai I hy

h, | Ma hiéu Vit liéu NAhén May G, G=G+G;
cong

26 | AD112.12 | 6172920 | 662880 | 757874 | 7593674 | 19054575

27 | AD112.12 | 6410340 | 688376 | 787023 | 7885739 | 18983678

28 | AD112.12 | 6647760 | 713871 | 816172 | 8177803 | 26285289

29 | AD112.12 | 6885180 | 739367 | 845321 | 8469868 | 18789649

Ta chon dugc Gmin = 18,789,649VND/ 10(’)m2 ung y(’ri bé
day 16p méng hi= 38cm, h, =29cm; Két cau thoa diéu kién
Ech = Eyc V6i chi phi xay dyng nho nhit:

Lép 4: BTNC hat nho 20 loai IA day 4cm
Lép 3: BTNC hat trung 25 loai IIA day 6¢cm
Lop 2: Cap phdi da dam loai I day 29cm (Chia 16p 15-14)




Phdn tich lwa chon chiéu day hop Iy két cau do dwong mém theo ba diéu kién quy dinh trong 22TCN 211-06

L6p 1: Cép phdi thién nhién loai A day 38cm (chia 16p 14-12-
12)

Nén dat 4 sét Eo= 42 Mpa

Két luan: Véi két qéu da chon dat duqc tdt nhat “Vé mat k¥
thuat dat (g suat cat truot va keo uon nho tang tudi tho cong
trinh, dong thoi vé mit kinh t€ lua chon dugce chi phi thap
nhAt.

* Kiém tra cuong do 4o dudng theo diéu kién trugt ¢ trong
nén dat ¢ 60°C

Tax =0,0096

Tax+ Tav < Cq ; Tra toan d6 hinh 3-3 ta dugc :
KY p

= 1ax = 0.0096 x 0,6 = 0.0058(MPa)

Tinh tng sut cat chii dong Tay: tra toan dd 3-4

Tav = - 0.0022 Mpa, Cy = = C. K1.K2.K3 =0,032.0,6.0,8.1.5 =

0,023Mpa; [1] = Co = 0023=  0.024Mpa.
K 0.94

Tac+ Ty = 0.0058 + (-0.0022) = 0,0036 < [1] = 0.024 Mpa.

* Kiém tra cuong do két ciu 4o duong theo tiéu chudn chiu
kéo udn & 16p day bé tong nhya & 15°C: Két cau duge xem 1a
du cudng do khi thda man dieu kién sau:

K , . , x ., . 2
Re' : Ung sudt kéo udn don vi tai day ting mat ao
ku

O <
cd

duwong h _10=0.303, Ey _ 1800 =10.21; Tra toan dd ta
D 33 E™  176.36

0 o =184; 0, = ok . Pk LAy ky = 0.85; o,

1.84.0,6.0,85 = 0.94 MPa

Cuong do chiu kéo uon tinh toan cua vat li¢u lién khoi duoc

xac dinh bing cong thic: Rtl;u =k1.k2 .Riy

1111

_ =0.44; R« =1.0,44.2,4 = 1.06MPa
LT (2,377.10°)°% ‘

R Rku
. . -
Nhu vay: O St Oy

cd

=094 < 106 =112 MPa
0.94

Vay 16p day bé tong nhya thoa diéu kién chiu uén
3. KET LUAN

Két cdu 4o dwong mém duoc tinh theo 22TCN 211-06 voi
ba diéu kién kiém toan, véi yéu cau vi du cu thé sau khi lya
chon chiéu day 16p bé téng nhya tbi thiéu How = 10cm = % =
g = 0,303 thoa man niam ngodi mién diéu kién bét lgi theo do
=0,2 —0,27; mién bét lgi theo d6 bén moi (0,1
-0 25)2 = 3,5 — 8,5cm. Ta s& cha dong chon dugc chiéu day

16p bé tong nhya véi g suat pha hoai nho gop phan tang do
bén I6p mat duong sau nay. Két hop viéc tinh ra chiéu day
I6p moéng véi chi phi nho nhat thoa man mé dun dan hoi
chung cua két ciu 4o duong mém Ién hon mé dun dan hdi
cho phép sé& cho ra duoc chiéu day toan bo két cau 4o duong
hop Iy

A 4 h
bén cat truot >

Kién nghi can kiém tra két ciu 4o duong mém theo 3 diéu
kién cua 22TCN 211-06 dong thoi xét thém yéu té dé tim ra
mien chiéu day hop 1y dat duoc toi wu vé mt kinh té, ing
Suat cit truot, tng suat kéo uon nho nhat gop phan lam ting
tudi tho cho két cau ao duong mém.

4. CAM ON

Dé thuc hién va hoan thanh dé tai nghién ctu khoa hoc nay
ma sb: LHU-RF-TE-19-03-05, t6i dd nhan duoc su hd trg
kinh phi, giup d& cling nhu quan tdm, déng vién tir Ban Gidm
hiéu Truong Pai hoc Lac Hong, Trung tim Nghién ciru Khoa
hoc va Ung dung, va Khoa Ky thuat Céng trinh. Nghién ctu
khoa hoc nay ciing dugc hoan thanh dya trén sy tham khao,
hoc tap kinh nghiém tir cac két qua nghién ciu lién quan, cac
sach, bao chuyén nganh cua nhiéu tac gia ¢ cac truong dai
hoc, c4c té chic nghién ciru. Téi xin chan thanh cam on.
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