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E PHU LUC TINH LUU LUONG XE
pwan: CUONG LE SOFTWARE Thiét ké Ma céng viéc
cha déu tv: CDF Cuongle D2025.04
| = Hang muc: AO DUGONG MEM Kiém H.C. A
| SOFTWARE TCCS 38, TCVN 4504 MsE. CL 12-4-2025

PHU LUC XAC LAP PHAN CAP DUONG & TAI TRONG TRUC XE THIET KE
1) Xac dinh lwu lwong xe chay tinh toan
Khu vic xay dung Déng béng va doi
Phan cap dwong dw kién Cap IV

S6 lan xe thiét ké 2 (lan xe)
Heé sb lan xe 0.55
Két cAu tAng mét du kién Céap thap B1
STT |Loai xe Lwong xe n; Hé sb quy dbi Lwu lwong xe thiét ké
(xe/ngay dém) Nibng  (xcqd/nd)
1|Xe dap 150 0.2 30
2|Xe may 500 0.3 150
3| Xe con 58 1 58
4] Xe tai co 2 truc & xe buyt dwgi 25 chd 95 2 190
5[Xe tai cé 3 truc tré’ 1én & xe buyt I&n 106 25 265
6| Xe kéo modc, xe buyt kéo modc 88 4 352
7|Xe nang khac 0 4 0
Tbng cdng 1045 (xcqd/nd)
Lwu lwgng xe chay tinh toan, Ny = 574.75 (xcqd/nd)
Phan cap dwéng tinh toan CaplIv

Cép dwong dw kién : phu hop
Két luan : cap duong thiét ké Cap IV
Mo dun ¢aryh’i y3U cail téitthiéi Ey = 5 MiRa

1) Xac dinh s6 1an truc xe quy ddi vé tai truc don tiéu chuan

Céc tham sb
Tai trong truc don tiéu chuén Pg = kN
Thoi gian phuc vu thiét ké yéu cau 15 ndm (tuy thudc cap dwong)
B& rong long dudng thiét ké 75m
Ti 18 tang trwdng xe hang nam, q =
Loai xe Taitruc [Sotruc [S6 banh cla He sb Lwong xe R
P m&i cum banh C4 &) nj C1Cony (ﬁ)
(kN) O truc sau (xe/ngay dém)
Tai trung truc truwdc 25.8 1|Banh don 1 6.4 106 2
Tai trung truc sau 69.6 1|Cum banh doi 1 1 106 22
Tai nhe truc trwéc 18 1|Banh don 1 6.4 95 0
Tai nhe truc sau 56 1|Cum banh déi 1 1 95 7
Tai nang truc trwéc 48.2 1|Banh don 1 6.4 23 6
Tai nang truc sau 100 1|Cum banh doi 1 1 23 23
Tai nang truc trwéc 454 1|Banh don 1 6.4 25 5
Tai nang truc sau 20 2|Cum banh déi 2.2 1 25 35
Tai nang truc trwéc 23.1 1|Banh don 1 6.4 40 0
Tai nang truc sau 73.2 2|Cum banh déi 2.2 1 40 22
Téng 122
Téng s truc xe quy ddi trung binh ngay dém N, = 122 truc/ngay dém
Lwu lwong truc xe tiéu chudn ngay dém 67 truc/ngay dém/lan
Sé truc xe tiéu chudn tich Ity trong thoi han thiét ké Ne = 1414829 truc
S6 truc xe tiéu chuén tich IGy trong trén 1 lan xe 778156 truc/ lan
Modun dan hoi yéu cau Ey = 94 MPa
Modun dan héi thiét ké Ey = 94 MPa
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= TINH AO BUONG MEM
pwan: CUONG LE SOFTWARE Thiét ké Ma céng viée
cha dau tu: CDF Cuongle D2025.04
| =t Hang muc: AO DUONG MEM Kiém H.C. A
| SOFTWARE TCCS 38, TCCS 39 MsE. CL 12-4-2025
I- YEU CAU THIET KE
Khu v thiét ké
Tinh, thanh phé Thu dé Ha Noi
Khu vwc Mién Béc
Loai dwong 2. Pwong 6 t6 ngoai do thj -
Cép hang dwong Cép IV
Dia hinh Dong bang
Sé lan xe 2|/an Hé s6 lan xe 0.55
Lwu lvgng xe thiét ké > 500 xcqd/nd
Tbc do thiét ké, Vtk 60 km/h
Xe thiét ké
Tai trong truc tiéu chuan Pg = 100 kN — Ap luc banh xe p = 0.6 Mpa
Puwdng kinh vét banh xe, D = 33 cm
— Tai trong banh xe tinh toan 60 kN
Tai trong truc xe n&ng nhat Pyay = 150 kN
Két cau tang mat dw kién Cép thap B1
Modun dan héi yéu cau téi thiéu E, = 75 MPa

Lwong truc xe tiéu chuan ngay dém truc/ngéy dém /lan

Sé truc xe tiéu chudn tich Iy thiét ké N, = 1.4E+06 truc

— trén mdi lan xe 7.8E+05 truc/lan

Modun dan hoi yéu cau Eyc = 94 MPa —Modun dan hdi yéu cau thiét ké Ey, = 94 MPa
Il- KET CAU NEN - MAT BUONG
Tang mat Loai vat liéu Modun E (MPa), khi tinh C.do, Ru Day
Povéng| Truwot | Kéoudn| MPa mm
L&p trén|Bé tong nhwa chat (da dam 2= 50%) 420 300 1800 2.8 100
Lép dwai|Bé tong nhwa chéat (da dam = 20%) 280 200 1200 1.6 120
Lé&p phén céch vang roat wopinhup dinh ban
Cac lép méng
Loai vat liéu Modun E C.do, Ru Day
MPa MPa mm
L&p méng trén|Da diam,soi cudi gia co xi mang,R 22Mpa 500 0.6 150
L&p mong duwéi|Khéng
Modun E Goc ®° [Lwcdinhc
Lép day mong|Cép phdi thién nhién | 200] [ 40 0.05|
Nén dat Cat min |
Nén thiét ké&|D4t nén loai I |
Loai dat A cat z
Do chat thiét ké 0.95 ;
D6 &m tinh toan 0.7 '
Modun bién dang nén E, = 40 MPa
Goéc ndi ma sat ¢ = 35 (9 55 -
i = é tong nhwa
Lwc dinh ¢ 0.005 MPa chat (@4 dam
IDé dém,sé’i | |
Cac hé sé | cudi gia co i |
Hé s6 do tin cay thiét ké 0.85 T T - = - - - - 4
. % A aa o x dv : Cép phéi | :
Hé so an toan vé do vong, K ¢4 = 1.06 : thién nhién |
Khi kéo uén, cét, truot, K< 5y, Koy = 0.9 : |
Cat min

Calculation

KET CAU NEN - MAT BUONG
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lll- KIEM TOAN KET CAU AO BUONG MEM
lIl.1- Kiém toan theo tiéu chun vé do véng dan hoi

Céc thong sb Diéu kién kiém tra
BPuwong kinh vét banh xe, D = 0.33 m
—, Tai trong banh xe tinh toan 60 KN Eg, 2 KX E,,. (4 - TCCS38)
Modun bién dang nén E, = 40 MPa
BANG KET QUA TINH MO BUN TRUNG BINH CUA CAC LOP KET CAU E'y,
LO’p két céu Ei t= E2/E1 hi k= hz/h1 th Etb
MPa m m MPa
Cép phéi thién nhién 200 0.2 0.2 200
Da dam,sai cudi gia cHxi mang,R 22Mpa 500 2.5 0.15 0.75 0.35 306.6
Bé tdng nhwa chat (da dam = 20%) 280 0.913 0.12 0.343 0.47 299.6
Bé téng nhwa chat (da dam = 50%) 420 1.402 0.1 0.213 0.57 318.8
Téng chiéu day tinh, H = 057 m
Tisb H/ID = 1.727
Heé sbé diéu chinh p = 1.196
M6 dun trung binh E, = 318.8 MPa
M dun trung binh tinh Edctb = 381.3 MPa

Tra toan d6 E,/E;

0.481 (hinh 2/TCCS 38)
dv

Mo dun dan héi chung Egp, = 183.4 MPa > K™ ch -Eyc = 99.6 MPa — Pat
1Il.2- Kiém toan theo tiéu chuan chiu cét trwot trong nén dat
Céac thong sé
Budng kil vé:tanh e, D= 0..3m
— Taitronybdih e til htoé €J kN
Modun bién dang nén E, = 40 MPa
BANG KET QUA TINH MO BUN TRUNG BINH CUA CAC LOP KET CAU EYy,
LO’p két céu Ei t= E2/E1 hi k =h2/h1 th Etb
MPa m m MPa
Cép phéi thién nhién 200 0.2 0.2 200
Da dam,sai cudi gia cb xi mang,R 22Mpa 500 2.5 0.15 0.75 0.35 306.6
Bé tdng nhwa chat (da dam = 20%) 200 0.652 0.12 0.343 0.47 276.4
Bé téng nhwa chat (da dam = 50%) 300 1.085 0.1 0.213 0.57 280.4
Téng chiéu day tinh, H = 057 m
Tis6 H/D = 1.727
Heé sbé diéu chinh p = 1.196
M6 dun trung binh E, = 280.4 MPa
M dun trung binh tinh Edctb = 335.4 MPa
Tra toan db (hinh 2/TCCS 38) Eg/E4 = 0.509
Mo dun dan héi chung Ep, = 170.6 MPa
a) U'ng suét cat hoat dong do banh xe tiéu chuén
Tisb E1 / E2 = Etb/ Eo = 8.385
Goc ndi ma sat @ = 35 (9
Tra toan do 5 Hesb Tox/p=  0.01029
Ap Iwc banh xe tiéu chuan p = 0.6 MPa

Ung suét cdthoat dong T = 0.00617 MPa

b) 'ng suét cét do trong lwong cac 16p két cau ao dwong
Tra toan db 6, (rng suat cat hoat dong
do trong lwong céc 1&p ao duwdng Ty, = -0.003118 MPa

c) Kiém toan trng suét cit hoat dong

Ung suét cat tdng cong do banh xe & cac 1ép o dwong
Tax+ Tay = 0.003052 MPa
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Diéu kién kiém tra

Ctt
Tox + Tgy < P (7 - TCCS38)
cd
Cac hé s
Ky = 0.6 (Nén mat dweng phan xe chay)
K2 = 1
Ks = 1.5 (D4t dinh: sét, 4 sét, & cat...)
Lwc dinh dat nén ¢ = 0.005 MPa
Lwc dinh tinh todn Cy = 0.0045 MPa
Heé sb an toan cét, truot, Kter = 0.9
(ng suét chdng cat truot 0.005 MPa > Tax + Tay = 0.00305 MPa — Pat
\/
1l1.3- Kiém toan thed tiéu chuan chiu kég uén
Tbng s& &p 113 Jwd ng 2 (16))
Cac thor g sé
BPuwdng kinh vét banh xe, D = 0.33 m
— Tai trong banh xe tinh toan 60 kN
Modun bién dang nén E, = 40 MPa
BANG KET QUA TINH MO BUN TRUNG BINH CUA CAC LOP KET CAU Ey,
LO’p két cau Ei t= E2/E1 hi k =h2/h1 th Etb Rku
MPa m m MPa MPa
Cép phéi thién nhién 200 0.2 0.2 200 0.05
Da dam,sai cudi gia cb xi mang,R 22Mpa 500 2.5 0.15 0.75 0.35 306.6 0.6
Bé tdng nhwa chat (da dam = 20%) 1200 3.914 0.12 0.343 0.47 462.8 1.6
Bé téng nhwa chat (da dam = 50%) 1800 3.889 0.1 0.213 0.57 616.9 2.8
Tinh véi I&p dwéi thng mat Tinh véi I&p trén ting mat
Téng chiéu day tinh, H = 0.35 m Téng chiéu day tinh, H = 047 m
Tisd H/ID = 1.061 Tis6 H/ID = 1.424
Hé sb diéu chinh B = 1.114 Hé sb diduchinhp=  1.165
Mé dun trung binh E 4, = 306.6 MPa M6 dun trung binh Ey, = 462.8 MPa
Mé dun trung binh tinh Edctb = 341.6 MPa M6 dun trung binh tinh Edctb = 539.2 MPa
Tra toan dd, Egpm/Eq = 0.375 Tra toan dd, Eqpm/Eq = 0.36
Mo dun dan héi chung Egpy = 128 MPa Mo dun dan héi chung Egchm = 193.8 MPa
Lép mat dwong Lé&p mat dwong
Téng chiéu day I6p méat hy = 0.22 m Téng chiéu day I6p mat hy = 0.1 m
Modun trung binh E4 = 1472.7 MPa Modun trung binh Eq = 1800 MPa
Tisbh1/D= 0.667 Tisbh1/D= 0.303
TisdEq/Eegpm=  11.505 TisEq/Eepm=  9.288
Tra toan dd (hinh 7 - TCCS 38) 1.0145 Tra toan dd (hinh 7 - TCCS 38) 1.9462
Ung suét kéo ubn Oy, = 0.609 MPa Ung suét kéo ubn Oy, = 1.168 MPa
biéu kién kiém tra
REY
Oku < —i (9 -TCCS38)
ch
Cac hé sb suy giam cuwéong do Cac hé sb suy giam cwong do
do vat liéu bi méi k¢ = 0.5619 do vat liéu bi mdi ks =  0.5619
theo thoi gian kp = 1 theo thoi gian ko = 1
Cuwong do tinh toan Rkutt = 0.899 Mpa Cuong d6 tinh toan Rkutt = 1.573 Mpa
Hé sb an toan Kkucd = 0.9 Hé s6 an toan Kkucd = 0.9
Cuwong dd cho phép 0.999 Mpa Cuwong do cho phép 1.748 Mpa
2 0.609 Mpa 2 1.168 Mpa
— Dat — Dat
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Tinh vé&i I&p méng chiu kéo uén
Tinh tir day I&p méng chiu kéo ubn

Téng chiéu day tinh, H = 02m
TisO H/ID = 0.606
Hé so diéu chinh g = 1.048
Mo dun trung binh Eltb = 200 MPa
M6 dun trung binh tinh E%%, = 209.6 MPa
Tra toan dd, Eqpm/Eq = 0.36
Mo dun dan héi chung Egpm = 75.5 MPa
Lé&p méng chiu uén -
Chiéu day tinh I6p méng, Hq = 037 m
Mé dun dan hdi Iép méng E, = 500 MPa
Tra toan @b (hinh 8 - TCCS 38) 0.264
Ung suét kéo ubn Oy, = 0.158 MPa
Céc hé sb suy giam cwéong do
do vat liéu bi méi kq = 0.6432
theo thoi gian ky = 1
Cudng do tinh toan R® = 0.386 Mpa
Hé s6 an toan Kkucd = 0.9
Cwong d6 cho phép 0.429 Mpa
z 0.158 Mna

— Dat

ll.4- Kiém toan theo tiéu chuan chiu cat trwot trong I&p ddy méng

Yéu cau kiém toan

BPuwong kinh vét banh xe, D = 0.33 m
— Tai trong banh xe tinh toan 60 kN
Modun bién dang nén E, = 40 MPa

Tinh tir mat trén I&p méng chiu kéo uén

XAC BINH MO BUN DAN HOI CHUNG TREN MAT LOP DAY MONG

L&p két cau E
MPa
Cat min 40
Cép phéi thién nhién 200
Hé sé diéu chinh B = 1.048
M dun trung binh tinh Edctb = 209.6 Mpa
Tra toan @b, Eqpm/Eq = 0.36
Mo dun dan héi chung Egpp = 75.5 Mpa

Goéc ®°

XAC DINH MO DUN TRUNG BINH CUA CAC LOP KET CAU E'y, TREN LOP DAY MONG

L6p két cau E
MPa
Da dam,sai cudi gia c6 xi méng,R =2Mpa 500
Bé tong nhwa chét (da dam = 20%) 200
Bé tdng nhwa chat (da dam = 50%) 300

a) 'ng suét cat hoat dong do banh xe tiéu chuén

Téng chiéu day tinh, Hy, = 0.37 m
TisbHy, /D = 1.121
Tis6Eq/Ep= 4.396
Tra toan db 4 Hésb Ta/p= 0.0026 Mpa
Ap lwc banh xe tiéu chuan p = 0.6 Mpa
Ung suét cat hoat dong Tox = 0.00156 Mpa

b) 'ng suét cét do trong lweng cac I&p két ciu do dwong

Tra toan dd 6, (rng suét cat hoat dong do
trong lwgng céac 16p o dwong Ty, = -0.002575 Mpa

Téng chiéu day tinh, h1 = 022 m
M6 duntinhEq = 1472.73 MPa
Cac ti sé
Hq/D= 1.121
E1 / E2 = 2.945
E2 / Echm = 6.623
Lwc dinh ¢ h; Ti sb
MPa m hy /D Eo/ Eq
40 0.05 0.2 0.606 0.2
t= E2/E1 hi k =h2/h1 th Etb
m m MPa
0.15 0.15 500
0.4 0.12 0.8 0.27 344.3
0.871 0.1 0.37 0.37 331.9
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c) Kiém toan trng suét cit hoat dong
Ung suét cat tdng cong do banh xe & cac 1ép o dwdng
Tax + Tay = -0.001015 Mpa

Céac hé sb
Kq= 0.6 (Né&n mat dwong phan xe chay)
K2 = 1
K = 1.5 (DAt dinh: sét, a sét, 4 cat...)
Lwc dinh datnénc = 0.05 MPa
Lwc dinh tinh toan Cy; = 0.045 MPa
Hé sb an toan cét, truot, Kter = 0.9
(ng suét chdng cét truot 0.05 MPa 2 Tax + Tay

= -0.00102 MPa

— Dat
\/

Tham khao phan mém tai https://cdfdesign.vn


TGC
Typewriter
TÍNH ÁO ĐƯỜNG MỀM

TGC
Typewriter
Tham khảo phần mềm tại https://cdfdesign.vn

https://cdfdesign.vn/san-pham/chi-tiet/876-ao-duong-mem.htm

	VN522-General
	VN522-RoadClass
	VN522-Pavement

