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E PHU LUC TINH PHAN CAP DUONG
pwan: CUONG LE SOFTWARE Thiét ké Ma céng viéc
cha dau tu: CDF Cuongle D250.01
| = Hang muc: AO DUONG CUNG Kiém H.C. A
| SOFTWARE TCCS 38, TCCS 39 MsE. CL 11-1-2025

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 dwng Déng béng va doi
Phan cap dwong dw kién Cap IV

Sé lan xe thiét ké 3 (lan xe)
Hé s phan phéi lvgng giao thong 0.5
STT |[Loaixe Luong xe n; Hé sb quy doi Lwu lvong xe thiét ké
(xe/ngay dém) Nipng  (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 c6 2 truc & xe buyt dwdi 25 chd 95 2 190
5| Xe tai cé 3 truc tré Ién & xe buyt I&n 106 2.5 265
6|Xe kéo modce, xe buyt kéo modce 88 4 352
7|Xe nang khac 0 4 0
Téng cong 1045 (xcqd/nd)
Lwu lweng xe chay tinh toan, Ny = 522.5 (xcqd/nd)
Phan cap dwéng tinh toan CapIv

Cap dwong dw kién : pha hop
Két luan : cip duwong thiét ké Cap IV

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

C4c tham sb
Taitong tuc Jontieuchudn Ps=[ 00kl
Thoi gian phuc vu thiét k2 yéu cau 15 nam
Bé rong long dudng thiét ké 75m
Ti |é téng trwdng trung binh hang nam 10%
Loai xe Taitruc  [S6 truc Lwong xe Téng s& [Xe ndng quy doi Tich sb
Pi n;j truc Ni kpi' Pi
(kN) (xe/ngay dém) (xe) (s6 truc)
Tai trung truc trwvdc 25.8 1 95 95 95 95 9.9E-09
Tai trung truc sau 69.6 1 95 95 95 0.21104
Tai nhe truc trwdc 18 1 106 106 0 0 2.2E-11
Tai nhe truc sau 56 1 106 106 106 0.00524
Tai nang truc trwéc 48.2 1 23 23 23 23 0.00041
Tai nang truc sau 100 1 23 23 23 100
Tai nang truc trwéc 45.4 1 25 25 25 25 0.00015
Tai nang truc sau 90 2 25 50 50 16.6772
Tai nang truc trwéc 23.1 1 40 40 0 0 1.5E-09
Tai nang truc sau 73.2 2 40 80 80 0.49738
Téng 117.391
Téng sb xe nang 289
Téng sb truc don n 643
Téng sb xe néng quy ddi ADTT 143
Téng sé truc don quy dbi 497
Tilé sb truc don p; 77.3%
Sé truc xe nang ngay dém trung binh quy ddi Ns1 = 3598
Hé sé n 0.39

S6 1an truc xe quy ddi vé truc tiéu chudn tich Ity trong thi han phuc vu thiét ké
Ng = 16273080
Cap quy mb giao théng Nang
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= TAM 1 LOP TREN NEN BAN HOI
pwan: CUONG LE SOFTWARE Thiét ké Ma céng viéc
cha dau tu: CDF Cuongle D250.01
| = Hang muc: AO DUONG CUNG Kiém H.C. A
| SOFTWARE TCCS 38, TCCS 39 MsE. CL 11-1-2025
MO HiNH: TAM 1 LOP TREN NEN BAN HOI NHIEU LOP
I- YEU CAU THIET KE
Tinh, thanh phb TP. Hai Phong
Khu v Mién Bac
Loai dwong 2. Pwong 6 t6 ngoai do thj
Cép hang dworng Cép IV -
Bia hinh Déng bang
S6 lan xe| 2|/an
Lwu lvgng xe thiét ké > 500 xcqd/nd
Téc do thiét ké, Vik 60 km/h
Xe thiét ké
Tai trong truc tiéu chuén Pg = 100 kN — Ap lwc banh xe 0.6 Mpa
Puwdng kinh vét banh xe, D = 33 cm
— Tai trong banh xe tinh toan 60 kN
Tai trong truc xe ndng nhat Pyax = 150 kN
Sé 1an tac dung quy déi
v& truc tidu chudn Pg tich Iy Ng = . 3.0E+04
Ci\» gly m&Tyiao thong Tring birih
Il- KET CAU NEN - MAT DUONG

Tam san

I1.1- V4t lidu d
Vatlieu Bé téng xi mang |
Cudng do kéo udn thiétké f, = 4.5|MPa Bé tong |
Cuwong dd nén 36 MPa mang |
M6 dun dan hdi E,= 29000 Mpa
Cép bé téng twong dwong I
Bé tong khédi vuong, cdp do bén  B40 Ay 1= T T T T
Cap phoi da
Bé tong ACI/Eurocode  C32/40 L o ~ |
Cuong dé nén (ACI) 32 MPa | ' | I
| e e e e e e e - = U -
Loai d4 cdt ligu thd trong BTXM|[Da silic | o I
H& sb gian nd nhist ag = 0.000012 1/°C Cat min I
1l.2- C4u tao nén - méit dwong [
Tang mit - Ao dwong cirng :
O san ch nhat, canh dai x = 4.5|m }
canhngény = 3.5|m
Chiéu déy tam sanh = 230|{mm KET CAU NEN - MAT PUONG
L&p bé téng chiu mon 0 mm

L&p phan cach ting mat Vai dia ky thuat

Cac I&ép mong

Loai vat liéu Modun E Day

MPa mm
L&p méng trén|Cap phéi da dam loai 1, Dmax=25.0 300 200
L&p mong duwéi|Khéng 0 0
Lép day méng|Khéng | of 0|

Nén dat Cét min |
Nén thiét ké&|Dat nén loai Il |
Loai da4t Acat
D6 chét thiét ké 0.95
Do am tinh toan 0.7V
Modun bién dang nén E, = 40 MPa
Goc ndi ma sat ¢ = 35 (9)
Lwc dinhc = 0.005 MPa
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1ll- KIEM TOAN KET CAU AO BPUONG CUNG
lIl.1- Kiém toan (rng suat gay méi do tai truc xe tiéu chuan
Pidu kién

Yr- (Upr + Utr) < fr

Trong do,
Ung suét kéo ubn gay méi do xe chay

Opr = ky kg k¢ 0ps

(cong thirc 6/TCCS 39)

(cong thtre 10/TCCS 39)

_achcE. Ty _ . achE Ty
Otmax = — 5 o Oty = t— 5 bL (cong thirc 21&22/TCCS 39)
Cac thong s6 tinh toan Cac hé sé tra bang
Chiéu day tAm BTXM, he = 023 m Hé s6 do tin cay thiét ké yr = 1.04
Mo dun dan hdi BTXM, E¢ = 29000 MPa Hé s6 triét giam (ng suét kr = 1

Heé sb Poisson p, = 0.15

D& ctrng udn cong tiét dién tAm Dc = 30.08 MN.m
Ban kinh d6 cirng twong dir = 0.818 m
Tai trong truc tiéu chuén Pg = 100 kN
Cac thong s6 ao - nén dwong
Téng chiéu day cac I&p moéng hx = 02m
Mo dun dan héi twong dwong Ex = 300 MPa
Mo dun dan hdi nén dét Eo = 40 MPa
Hé sb a = 0.442
Mo dun dan hdi moéng dwong Et = 97.46 MPa

Céc thony 3¢/«hi tink kéo udn'do rhit do
Hé sb gian nd nhiét ac = 0.000012 1/°C

Tri sb gradien nhiét dé Tg = 86 °C/m
Tisbt=L/3/r= 1.834
He sé Cp = 0.758
He s6 B, = 0.447
Ung suét kéo udn max do nhiét do
otmax = 1.538 MPa
Hé sb tng suat kéo udn gay mai nhiét
kt = 0.432

Kiém toan mit dwong

— Két cAu |é mém
— Mat dwong BTXM théng thwong
Hé sé mai kf = 1.8
Hé s6 tuy theo cap hang dwdng ke = 1

Ung suét kéo ubn tai gitra canh doc tdm O = 1.831 MPa
Ung suét kéo ubn gay méi o, = 3.296 MPa
ng suét kéo ubn gay méi do nhiét do, oy, = 0.664 MPa

Kiém tra theo didu kién (6)
1.04 x (3.296 + 0.664) = 4.118 MPa

lll.2- Kiém toan (rng suat gay méi do tai truc xe nang nhét
Piéu kién

Vr (Upmax + Utmax) <f

Tai trong truc xe ndng nhat Pyax = 150 kN

Kiém toan mit dwong

< 4.5MPa — Dat

(cong thirc 7/TCCS 39)

Ung suét kéo ubn do tai truc nang, Opm = 2.681 MPa
Ung suét kéo ubn gay mai do truc ndng Opmax = 2.681 MPa
Ung suét kéo ubn gay mai do nhiét dd, Omay = 1.538 MPa

Kiém tra theo didu kién (7)
1.04 x (2.681 + 1.538) = 4.388 MPa

< 4.5MPa — Dat
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E TAM 2 LOP TREN NEN DAN HOI
pwan: CUONG LE SOFTWARE Thiét ké Ma céng viéc
cha dau tu: CDF Cuongle D250.01
| = Hang muc: AO DUONG CUNG Kiém H.C. A
| SOFTWARE TCCS 38, TCCS 39 MsE. CL 11-1-2025

MO HINH: TAM 2 LOP TACH ROI TREN NEN DAN HOI NHIEU LOP
I- YEU CAU THIET KE

Tinh, thanh phb TP. Hai Phong
Khu vwc Mién Béc
Loai dwong 2. Pwong 6 t6 ngoai do thj

Cép hang dwong Cép IV -
Dia hinh Dong bang
S6 lan xe| 2|tan
Lwu lvgng xe thiét ké > 500 xcqd/nd

Téc do thiét ké, Vtk 60 km/h
Xe thiét ké
Tai trong truc tiéu chuén Pg = 100 kN — Ap lwc banh xe 0.6 Mpa
Puwdng kinh vét banh xe, D = 33 cm
— Tai trong banh xe tinh toan 60 kN
Tai trong truc xe ndng nhat Pyax = 150 kN
Sé 1an tac dung quy déi
v& truc tiéu chudn Pg tich Iy Ne = 2.8E+04
C#)) quy 6 giho thong Nt e
Il- KET CAU NEN - MAT BUONG
11.1- Vat liéu 7
Tam san
vatlieu  Bé téng xi mang |
Cudng do kéo udn thiétké f, = 4.5|MPa Bé tong x I
Cuong qé nén 36 MPa maéng |
M& dun dan hoi E, = 29000 Mpa
Cép bé téng twong dwong |
Bé téng khc:)l \fuéng, cap do bén B40 nhua chat | |
Bé tong ACI/Eurocode  C32/40 (da dam = : |
Cuong do nén (ACI) 32 MPa _ 20%) = === - - = | __________ |
I
Loai da cét liu thd trong BTXM[Granit | Cat min |
Hé so6 gidn néd nhiétac =  0.00001 7/°C |
1l.2- C4u tao nén - méit dwong |
Tang mit - Ao dwong cirng X
O san chi nhat, canh dai x = 4.5|m }
canhngény = 3.5|m
Chiéu déy tAm san h = 230{mm KET CAU NEN - MAT DPUONG
L&p bé téng chiu mon 0 mm
L&p phan cach ting mat Vai dia ky thuat
Cac I&ép mong
Loai vat liéu Modun E Day C.do, Ru
MPa mm MPa
L&p mong trén|Bé tong nhwa chat (da dam = 20%) 1600 150 1.6|
L&p mong duwéi|Khéng 0 0
Lép day moéng|Khéng | of 0|
Lé&p phan cach day méng Khéng
Nén dat Cét min |
Nén thiét ké&|Dat nén loai Il |
Loai da4t Acat
D6 chét thiét ké 0.95
Do am tinh toan 0.7V
Modun bién dang nén E, = 40 MPa Calculation
Goc ndi ma sat ¢ = 35 (9)
Lwc dinhc = 0.005 MPa
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1ll- KIEM TOAN KET CAU AO BPUONG CUNG
lIl.1- Kiém toan (rng suat gay méi do tai truc xe tiéu chuan

Diéu kién
Ve (0pr +01r) < fr

Trong do, (rng suét kéo udn gay méi do xe chay

Opr = ky kg k¢ Ops

ach E.T,
Otmax = T L
Cac thong s6 tinh toan
Mat dwdng BTXM
Chidu day tm BTXM, hc = 023 m
Mo dun dan héi BTXM, Ec = 29000 MPa

Hé sb Poisson ¢ = 0.15

D6 ctrng udn cong tiét dién tAm Dc = 30.08 MN.m
Ban kinh do ctrng twong dbir = 11m
Tai trong truc tiéu chuén Pg = 100 kN
L&p mong trén
Chiéu day I&p mong trén, hb = 0.15m
Mo dun dan hdi Iép méng trén, Eb = 1600 MPa
Hé s6 Poisson py, = 0.2 MPa
D6 ctrng ubn cong I&p mong trén Dy, = 0.469 MN.m
Téng ban kinh do cirng twong ddi rg = 1.106 MPa

Cac thong s6 khi tinh kéo uén do nhiét do

Hé sb gian nd nhiétac = 0.00001 1/°C

Tri sb gradien nhiét d6 Tg = 86 °C/m

Tisbt=L/3lg=  1.356

Hés6C = 0.482

He s6 B, = 0.237
(ng suét kéo ubdn max do nhiét o otmax = 0.68 MPa

18 <0 Gy swit kéomidn nay rorabidient = G5%
Kiém toar, mi:=uony

Ung suét kéo ubn tai gitra canh doc tdm O = 2.186 MPa
Ung suét kéo ubn gay méi oy, = 3.919 MPa
ng suét kéo ubn gay méi do nhiét do, oy, = 0.05 MPa

Kiém tra diéu kién (6)  1.04 x (3.919 + 0.05) = 4.128 MPa <

1l.2- Kiém toan (rng suat gay méi do tai truc xe néng nhét

Didu kién (7
ieu kién (7) ) (meax + JtmaX) =fr

Kiém toan mit dwong

Tai trong truc xe n&ng nhat Pyay = 150 kN
Ung suat kéo udn do tai truc nang, Opm = 3.299 MPa
Ung suét kéo ubn gay mai do truc ndng Opmax = 3.299 MPa
Ung suét kéo ubn gay mai do nhiét dd, Omay = 0.68 MPa

Kiém tra diéu kién (7)  1.04 x (3.299 + 0.68) = 4.138 MPa <

111.3- Kiém toan (rng suat gay méi tai I&p mong trén

Diéu kién (8)
Yr- Gbpr < fbr

Kiém toan I&p méng trén

Tai trong truc xe n&ng nhat Pyay = 150 kN
Ung suét kéo ubn trong tAng mong, Opp, = 0.2052 MPa
Cudng do kéo ubn thiét ké, fy, = 1.6 MPa

1.04 x 0.2052 = 0.213 MPa <

(cong thirc 6/TCCS 39)

(cong thirc 10/TCCS 39)
(cdng thirc 21/TCCS 39)

Cac hé sé tra bang
He s6 do tin cay thiét ké yr = 1.04
Hé s6 triét giam (ng suét kr = 1
— Két ciu 1& mém

Hé sb A= 0.057

— Mat dwong BTXM théng thudng

Hé s6 moi kf = 1.793
Hé sb tuy theo cap hang dwdng ke = 1
Cac thong s6 nén dwong
Téng chiéu day cac I6p méng hx = m
Mo dun dan hdi twong dwong Ex = MPa
Mo dun dan hdi nén dét Eo = 40 MPa
Hé sb a =
Mo dun dan hdi méng dwéng Et = 40 MPa

4917.34 MPa/m
0.09844 m
0.17445

Hé sb do cing tiép xuc k, =
Hé sb trang thai tiép xuc rg =

Hé sb lien quan két cau 2 16p ¢ =

45MPa — Dat

(céng thirc 7/TCCS 39)

4.5 MPa — Dat

(cong thirc 8/TCCS 39)

1.6 MPa — Dat
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puan: CUONG LE SOFTWARE
cha dau tv: CDF
Hang muc: AO DUONG CUNG

| —

| SOFTWARE

TCCS 38, TCCS 39 & TCVN4504

TAM BTCT TREN NEN BAN HOI

Thiét ké
Cuongle

Maé& cbng viéc
D250.01

Kiém
MsE. CL

H.C. A

11-1-2025

MO HiNH: TAM 1 LOP TREN NEN PAN HOI NHIEU LOP
I- YEU CAU THIET KE
Tinh, thanh phb TP. Hai Phong
Khu vwc Mién Béc
Loai dwong 2. Pwong 6 t6 ngoai do thj
Cép hang dwong Cép IV
Dia hinh Dong bang
S6 lan xe| 2|1an
Lwu lvgng xe thiét ké > 500 xcqd/nd
Toc d6 thiét ké, Vitk 60 km/h

Xe thiét ké
Tai trong truc tiéu chuén Pg = — Ap lwc banh xe
Puwdng kinh vét banh xe, D =

— Tai trong banh xe tinh toan

100 kN

Tai trong truc xe ndng nhat Pyax = 150 kN
Sé 1an tac dung quy déi
v& truc tiéu chudn Pg tich iy Ne = 2.8E+04

Cap quy mb giao thong Nhe

II- KET CAU NEM - MAT 2 UONG
I1.1- Vat lié
Tam san
Vat liéu Bé tong cét thép
Cudng do kéo udn thiétké f, = 4.5|MPa
Cuwong do nén 36 MPa
M dun dan hdi E,= 29000 Mpa

Bé tong twong dwong, cap do bén  B40 — C.d0o nén doc truc Ry =

— C.d% nén doc truc Ry,

C32/40
32 MPa

Bé tong ACI/Eurocode
Cuwdng dé nén (ACI)

Loai dé cdt ligu thd trong BTXM|[Da silic |

Hé sb gian né nhiét ac = 0.000012 1/°C

22 MPa
29 MPa

0.6 Mpa
33 cm
60 kN

1.4 MPa
2.1 MPa

kéo doc truc Ry =

kéo doc truc Rpyn=

Bé téng cot
thép

1l.2- Cau tao nén - méit dwong

Tang mit - Ao dwong cirng Bé tong cét thép

O san chi¥ nhat, canh dai x = 4.5|m i
P | démloai 1,
, canhngany 3.5/m | DMax=25.0
Chieu day tam san h = 240lmm e - - - -
L&p bé téng chiu mon 0 mm i
Cat min
L&p phan cach ting mat Vai dia ky thuat
Cac I&ép mong
Loai vat liéu Modun E  Day
MPa mm
L&p méng trén|Cap phoi da dam loai 1, Dmax=25.0 300 200
L&p mong duwéi|Khéng 0 0
Lép day méng|Khéng | of 0|

Nén dat Cét min |
Nén thiét ké&|Dat nén loai Il |
Loai da4t Acat

D6 chét thiét ké 0.95
Do am tinh toan 0.7

Modun bién dang nén E, = 40 MPa

Goc ndi ma sat ¢ = 35 (9)
Lwc dinhc = 0.005 MPa

|z

KET CAU NEN - MAT BUONG
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Ill- TAI TRONG XE THIET KE

Xe thiét ké
Trwéong hop 1 Xe c6 téng s6 truc = 3 Trwéong hop 2 Xe c6 téng s6 truc = 2
Sé truc xe 3 (truc) Sé truc xe 2 (truc)
Tai truc|Vét banh |Khoang cach Tai truc|Vét banh |Khoang cach
kN D (mm) m kN D (mm) m
Truc 1 96 330 Truc 1 110 330
Truc 2 96 330 1.6 Truc 2 50 330 4
Truc 3 48 330 4 - - - -
Kh. cach gitra 2 banh xe / truc 1.7 m Kh. cach gitra 2 banh xe / truc 1.7 m
Puwdng kinh vét banh xe tinh D = 330 mm BPuwdng kinh vét banh xe tinh D = 330 mm
Ap lwc banh xe 0.6 MPa Ap lwc banh xe 0.6 MPa
Cac tham sé
Hé s6 xung kich 1.2 (hé s6 tai trong) Calculation
IV- KIEM TOAN KET CAU AO BPUONG CUNG
IV.1- Phan tich trng suét kéo uén do tai banh xe
a) Cac théng sé
Puong 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 EYy,
Lop két cau E; t=ExEqy hy  k=hyhy Hy Eto
MPa m m MPa
Cp phéi da dam loai 1, Dmax=25.0 300 0.2 0.2 300
Bé tong cbt thép 29000 96.667 0.24 1.2 044 7763.6
Téng chiéu day tinh, H = 02m 1/2 canh ngan 6 sanr = 175 m
Tisb H/ID = 0.606
Heé sb diéu chinh p = 1.048
M6 dun trung binh Ey, = 300 MPa
M dun trung binh tinh Edctb = 314.4 MPa
Tra toan d& E™/Eq = 0.279 (hinh 2/TCCS 38)
Mo dun dan hdi chung mat méng E™y, = 87.8 MPa
D6 mém clatdm, S = 3.782 y
b) Phan tich ndi lwc
b1. Khi tam chi chiu 1 tai tap trung
Luc dét giba tAm Lwc dat canh tAm Lwc dat géc tAm
X X X X X
i Y Sp— A 4 —_——— - T e —— A
]
Lwc tinh toan Py = 75 kN Kiém tra cu tao
Tinh cac ti s6 Ey /EMy = 3303 100 < Eb /Emch = 330.3 <2000 — hop Iy
h/R = 1.45 05<hR=145 <2 — hop Iy

Tra bang, ta cé -

Truwong hop |Lwc dat gitra tdm |Lwc dat canh tim  |Luc dét géc tm |Momen I6n nhét |
Hé sb q; = 1.213 1.786 1.796
Momen tinh M (kNm/m) = 15.163 22.325 22.45 22.45
(ng suét kéo o (Mpa) = 1.58 2.33 2.34 Lwc dat géc tAm
— Opmax = 2.34

Tham khao phan mém tai https://cdfdesign.vn
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TẤM BTCT TRÊN NỀN ĐÀN HỒI

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