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PHAN I
NHIEM VU THIET KE MON HOC

I. PE BAI: Thiét k& mOt d&m ti€t dién chir T (d&m gitta) cho c&u trén dudng
6 t6 nhip gidn don, bang BTCT, thi céng bang phuong phap dic riéng tUng
dam tai cong trudng, sau d6 lao va ndi cdc canh dam lai bang do bé tong moi

noi uot.

IL. CAC SO LIEU GIA PINH

Chi€u dai nhip tinh todn :L =12 (m)
Hoat tai : HL- 93
Hé s6 cap dudng :k=0,65
Khodng cich tim hai dam lién ké :S=1,7 (m)
Bé rOng ché tao cinh :br=1,4 (m)
Tinh tdi rdi déu cla cic 16p trén mat cau : Wpw = 5 kN/m
Tinh tdi ban thin dam :wWpc= kN/m
Hé s6 phan bd ngang tinh cho md men : mgy = 0,59
Hé s6 phan bo ngang tinh cho luc cat : mgy = 0,68
Hé s6 phan bO ngang tinh cho d0 vong :mg = 0,50
D0 vong cho phép cla hoat tai :1/800
Vat liéu:
COt thép doc, cOt thép dai ASTM : f, = 420 MPa
615M : f. =28 MPa
Bé tong
Tiej:\u Chu§n thi"é’t k& : 22TCN272 - 05
III. YEU CAU NOI DUNG

A - Thuyét minh tinh todn

1- Chon mat cat ngang.

2- Tinh va v& bi€u d6 bao momen, 1uc cat va tai trong giy ra.
3- Tinh va b0 tri cOt thép doc chUl tai mat cat ngang.
4- Xiac dinh vi tr cOt thép chl va vé bi€u db bao vat liéu.

5- Tinh to4n va b0 tri cOt thép dai.
6- Tinh todn va ki€m soat nUt.
7- Tinh to4n d0 vong do hoat tdi gay ra.

Tran Trung Hiéu
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B - Ban vé

Thé hién ban vé trén kho gidy Al. V& mat cat chinh dam, cic mat cat
ngang (Ty 1€ :1/10; 1/20; 1/25).

PHAN 11
THUYET MINH TINH TOAN

1. SO BO TINH TOAN, CHON KiCH THUGC MAT CAT NGANG
DAM
1.1. Chi€u cao dam h

- Chiéu cao clla dam chU c¢6 dnh hudng rat 16n dén gia thanh cong trinh,
do d6 phdi can nhic k¥ khi 1ua chon gid tri nay. O day, chiéu cao ddm dugc
chon khong thay dGi trén suOt chi€u dai nhip. P6i v&i cau duGng 6 td, nhip
gidn don, ta c6 thé chon sO b0 theo kinh nghiém sau:

he = 1 1 1%, 06 125m
20 8

hpin = 0,07 . 12 =0,84m
Vay ta chon h = 1000mm.

1.2. Bé réng clla sudn dam b,

- Tai mat cat gbi trén cla dam, chiu rbng cla suOn ddm dugc dinh ra
theo tinh todn va Ung suOt kéo chl, tuy nhién & diy ta chon bé rOng suGn
khong d6i trén sOt chi€u dai dam. Chi€u rOng b,, dugc chl y€u theo yéu cau
thi cong sao cho dé dd bé tong v&i chat Iugng tot.

- Theo yéu cau dé, ta chon chi€u rOng sudn b,= 200 mm.

1.3. Chi€@u day ban canh h,

- Chi€u day ban c4nh chon phu thubc vao di€u kién chiu luc cuc bd cla vi
tri xe va tham gia chiu 1uc tOng th€ v3i cdc bd phan khic.

- Tiéu chudn quy dinh h; > 175mm, ta chon h; = 180 mm.

1.4. Chi€u rdng ban canh b,

- Chi€u rOng ban cénh 12 phan bdn cdnh dugc chia déu cho cdc dam chd.
Theo dé bai cho, ta cé: by = 1,4m = 1400mm.

Tran Trung Hiéu CAU - PUONG
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1.5. Kich thuéc bau dam b,, h,

- Kich thudc bau dam phai ciin c( vao vi€c b tri cOt thép chU trén mat
cat dam (quyét dinh s6 lugng thanh, khodng céch gilfa cdc thanh, bé day 18p
bé tong bdo v&). Tuy vay G day ta chua bi€t sd 1ugng cOt thép doc chll 12 bao
nhiéu, nén ta chOn theo kinh nghiém:

b, = 330mm, h;, = 190mm

1.6. Kich thll'é'c cac vut bvl, hvl’ bv29 th

- Theo kinh ngi€ém ta chon: b,; = h,; = 65 mm

bvz = hV2 = 100 mm
Vay mat cat ngang cla ddm di chon nhu sau:

1400
ZAN
3
S /
100
200 S
65
S
S
330

HINH 1: MAT CAT NGANG DAM
1.7. Tinh trong luong ban than clia dam
Dién tich mat cat ngang dam:
A =1400*180+330*190+100*100+65*65+(1000-190-180)*200
= 454925mm’ = 0,454925m”>.
Trong 1ugng ban than 1m chi€u dai dam:

Tran Trung Hiéu CAU - PUONG
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wpe=A. . =0,454925 11.15kN/ m.
Trong d6: .=24,5 kN/m’®: Trong lugng riéng cUa bé tdng.
1.8. Xdc dinh mat cat ngang tinh toan
1.8.1. Xdc dinh bé réng cdnh hirtu hiéu b,
- Bé rOng cénh tinh to4n dGi v4i dam trong khong 1y qud tri s6 nhd nhat
trong ba gi4 tri sau:
L
+4 =4 =3m.
+ Khodng céch gilra hai tim d@m S = 1.7m.
+ 12 1an bé day cénh va bé rOng suOn = 12.0,18 + 0,2 = 2,36m.
Vay bé rOng canh h(tu hi€u b, = 1.4m
1.8.2. Quy d6i mét cat tinh todn
- P€ don gidn cho tinh toan thi€t k€ ta quy dGi ti€t dién dam vé tiét dién
¢6 kich thudc don gidn theo nguyén tac sau: Gilt nguyén chi€u cao h, chi€u
rOng b, by, chi€u day b,. Do d6 ta c6 chi€u day bau dam va chi€u day ban
canh quy d6i nhu sau:

. b,..h
h, h, 2w _g9p 6565 ooqm
b, b, 330 200
b,,.h
h, h —222 _ 180+M: 8mm

b, b, 1400 —200
Vay mat cat dam sau khi quy d6i la:
Tran Trung Hiéu CAU - PUONG
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1400
200 -
330
HINH 2: MAT CAT QUY POI
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2. TINH VA VE BIEU PO BAO NOI LUC

2.1. Cong thic tdng quat

Momen va luc cat tai ti€t dién i bat ki dugc tinh theo cong thlic sau:
+ D6i véi TTGHCDI:

Miz Wpc + 1’5-WDW + mgM[1,75LLL + 1,75kLLM1(1+IM)]} Mi
Vi = Wpc + 1,5.WDw). vi + mgv[1,75LLL + 1,75kLLv1(1+IM)] lVi}
+ D06i v6i TTGHSD:
Mi= Wpc + I,O.WDW + mgM[l,OLLL + l,OkLLMl(1+IM)]} Mi
Vi = WDC+1’O-WDW)- vi + mgv[l,OLLL + 1,0kLLV1(1+IM)] 1Vi }
Trong do:
LL, : TAi trong 1an rdi déu (9,3 kN/m).
LLyg : Hoat tai tuong dudng Ung vGi d.3.h M tai mat cat i.
LLy; : Hoat tdi tuong duong Ung v&i d.3.h V tai mat cat i.
mgy : Hé sO phan b0 ngang tinh cho mémen (da tinh cd hé sO lan xe
m).
mgy : Hé sO phan b0 ngang tinh cho luc cat (da tinh cd hé s6 lan xe
m).
Wow : Trang Iing c,c lip mAEt cCu vp c,c tiOn Ych c«ng céng tran
mét ®-n vb chiOu dpi (tYnh cho mét dCm). kN/m
Wpc : Tréang ling dCm tran mét ®-n vb chiOu dpi. KN/m
(1+IM) : HO sé xung kYch (IM = 25%)
vi : DiOn tYch ®éng fnh héng M; m?
vi : Teeng ®% sé diOn tYch ®.a.h Vi m?
i : DIOn tYch ®.a.h V; (phCn diOn tYch lin) m?
K : HO sé cEp ®éng
: HO sé ®iOu ch@nh tfi trang
d R 1 2 0995

V@i duGng quOc 10 va trang thdi gidi han cuOng d6 I: = 0.95; §=1,05; 4=
0,95
Vi trang théi gidi han sU dung:

2.2. Tinh mo6 men M

Chia dam thanh 10 doan béng nhau, nén moi doan c6 chi€u dai = 1,2m
Pénh s6 th( tU cdc mat cat va vé dudng dnh huGng M; tai cic mat cat
nhU sau:

Tran Trung Hiéu CAU - PUONG
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HINH 3: PAH MOMEN TAI CAC MAT CAT
Bang gia tri M;:
M é t X; Mi LLMitruck LLMitandem MiCD MiSD
cat | (m) m? | (kN/m) | (kN/m) | (kN.m) | (kN.m)

1 | 1,20 0,10 | 6,480 | 39,618 34,586 395,680 | 263,275

2 12401 0,20 | 11,520 | 37,906 34,342 687,714 | 458,590
3 13,60 0,30 | 15,120 | 36,174 33,976 881,753 | 589,346
4 | 4801040 | 17,280 | 34,422 33,488 983,591 | 659,025
5 16,00 0,50 | 18,000 | 32,670 33,000 | 1004,175 | 674,215

Bi€u dO bao md men @ TTGHCD:

HINH 4: BIEU DO BAO M (kN.M)
Tran Trung Hiéu CAU - PUONG
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2.3. Tinh luc cat V

Chia d@m thanh 10 doan bang nhau, nén moi doan c¢6 chi€u dai = 1,2m.
Pénh sO th( tu cdc mat cat va vé& dudng anh hudng V; tai cdc mat cat nhu

sau:

. 0o 1 2 3 4 5 6 7 8 9 10
S-@®a ; 1
|
|
|
sahvo | - 1
| |
| |
§ahva % @ |
| 0,1 |
| |
i 0,8 ® i
§ahva | | |
| 0,2 }
|
| |
g§.ahVs } ‘0,7 &) |
j 03 i
| |
§ahva | s @ 1
i ‘0,4 i
| |
|
sahVs | 05 T 1
| |
| 0,5
HINH 5: PAH LU'C CAT TAI CAC MAT CAT
Bang gia tri V;:
Ma
. . X; li Vi i LLVitruck LLVita.ndem ViCD ViSD
g | ) ) | ) | (NN | NN | N | RN
12,0
0 10,00 0 6,000 | 6,000 | 41,330 | 34,830 |413,053 | 271,853
10,8
1 [1,20 0 4,860 | 4,800 | 44,350 | 38,528 |346,832 | 227,341
2 (2,401 9,60 | 3,840 | 3,600 | 47,666 | 43,068 |281,814 | 183,552
3 13,60 8,40 | 2,940 | 2,400 | 51,572 | 48,780 |219,057 | 141,124

Tran Trung Hiéu CAU - PUONG
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4 14,80 7,20 | 2,160 | 1,200 | 56,532 | 56,152 | 159,309 | 100,505
5 16,00 6,00 | 1,500 | 0,000 | 62,030 | 66,000 | 106,705 | 64,184

Bi€u do bao luc cat @ TTGHCPD:

413.053

106.705

106.705

219.057

HINH 6: BIEU PO BAO V (kN)

Tran Trung Hiéu
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3. TINH VA BO TRi COT THEP DOC CHU TAI MAT CAT GIUA DAM

DAy 1a bai todn tinh A, va b0 tri cla dam tiét di€én ch(r T dat cot thép

don.
Biét: h = 1000mm, b = 1400mm, b,, = 200mm, h; = 188mm, fy =420 MPa
f. =28 MPa va M, = M, nux = 1004,175kN.m

- Gia st chiéu cao c6 hi€u cla d,: Chi€u cao c6 hi€u phu thuQc vao lUOng
cOt thép doc chU va cich b tri.

Taldysob0: d,= 08 09 h= 08 0,9 .1000= 800 900 mm.
Chon d, = 900mm.

- Gia s truc trung hoa (TTH) di qua cénh, tinh nhu ti€t di€n hinh ch{f nhat
c6 kich thudc bxh = 1400x1000mm?.

Ta co:
v =M 085 ba d @
2
2.M
Suyra:a d, 1 |1 - 5
085 f. b d,

Trong do:
Mr : M6 men khang danh dinh (kN.m).
M : Mémen do ngoai luc tdc dung (kN.m).
: Hé sO khang ( 0,9).
f_: CuOng d0 chiu nén cUa bé tong (MPa).
a ,C: Chi€u cao khGi Ung sudt ch(f nhat tuong duong (mm).
c: Chi€u cao viing nén (mm).
. Hé s0 quy d6i chiéu cao viing nén, dugc xac dinh:
— 0,85 khi 28MPa f.
£ 28

= 0,85 0,05. khi 56MPa f, 28MPa

= 0,65 khi f, 56Mpa

6
Thay s6: a =900. @ 1 - —— OITN0 g 3¢ o1,
0,9.0,85.28.1400.900

Tran Trung Hiéu CAU - PUONG
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38,01
=2 =290 - 4472 h, =188mm
Vay, gia st TTH di qua cdnh la diing.
- Dién tich cOt thép chiu kéo: A,
0,85.f .b.a _0,85.28.1400.38.01
A = T = =3015,39mm"
T 420
SO0 b0 mOt s6 phuong 4n chon cOt thép nhu sau:
Phuong | PuOng kinh | Dién tich 1 thanh S6 A,
an (mm) (mm?) thanh (mm?)
1 16 199 16 3184
2 19 284 12 3408
3 22 387 10 3870
TU bang trén, ta chon phuong 4n 2 va b trf mat cat nhu sau:
200
30 130 30
EOE 2
o o
. ° 3
o o o
ip)
o0 65| 100 |65 o0
330
HINH 7: SO PO BO TRI COT THEP
- Ki€ém tra lai tiét dién da chon:
Mat cat sau khi chon cé: d.= 1000 - (50+60) = 890mm
Gid sU TTH qua cénh:
+ Tinh todn chi€u cao viing nén quy doi:
Tran Trung Hiéu CAU - PUONG
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Lo A 3408420
0,85fb  0,85.28.1400

Vay diéu gid s la ding.

=429mm < ;. h;=0,85.188 =159.8 mm

+ Momen khang tinh todn:

M, = M=09.085f ba d 2

r

42,9
M, = 0,9.0,85.28.1400.42,9.%90 5 3

=1118,85.10° Nmm = 1118,85kN.m > M, =1004.175 KNm
=> Dam da kha niing chiu mémen.
+ Ki€m tra lugng cOt thép tOi da:

c a _ 429

d PB.ds 0,85.890

S

=0,06<0,42

=> Lugng cOt thép tOi da thod min.
+ Ki€m tra lugng cOt thép tOi thi€u :
p= A o 3308 0,02 > p,.. 20,03.f—c :0,03.§ =0,002
b d, 200.890 f 420
=> Lugng cOt thép tdi thi€u thod man.
Két ludn: A, chon va b6 tri nhur hinh vé la tho@ man.

y

Tran Trung Hiéu CAU - PUONG
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Th,ié't ké mon hoc Két cau Bé tong c6t thép BO MON KET

CAU
4. XAC PINH VI TRi CAT COT THEP, VE BIEU PO BAO VAT LIEU

4.1. Ly do cat va nguyén tac cat cOt thép

DE ti€t kiém thép, sO lugng cOt thép chon khi tinh v&i mat cat c6 mo
men 16n nhét (mat cat gitta ddm) s€ 1an lugt dug b6t di cho phi hgp
hinh bao mé men. Cong vi€c nay dugc ti€n hanh trén c0 s& cic nguyén tac
sau day:

- Céc cOt thép dugc cat bt cling nhu cc cOt thép con 1ai trén mat cat
phai d6i xUng qua mat phang ubn cla dam (tUc 12 mat phang di qua truc ddi
xUng cla tat cd cdc mat cat cla dam ).

- P6i v6i dam don gidn it nhat phal c6 mOt phan ba sO thanh trong sO
thanh cOt thép can thi€t & mat cat gilta nhip dudc kéo vé€ neo G gilta dam.

- SO lugng thanh cOt thép cat di cho mOi 18n nén chon 1a it nhat (thudng 1a
1 dén 2 thanh).

- Khong dugc cat, udn cic cOt thép tai géc cla cOt dai.

- Tai mOt mat cat khong dugc cat 2 thanh canh nhau.

4.2. Lap cdc phuong dn cat c6t thép

TU s d6 b6 tri cOt doc chl tai mat cat gilta dam, ta 1dp duoc cic
phuOng an cat cOt thép nhu sau:

SO SO thanh .
R ] A, con c VI tri d, M, M,
fan | conlal o my [my | TTH fmm) | (eNom) | (oNm)
L 1 (Mmm mm mm .1m .1m
cat (thanh) '
0 12 3408 5(4){5 Qua canh | 890 | 1243,17 | 1118,85
421 ,
1 10 2840 ) Qua canh | 902 | 1054,56 | 949,10
33,6 ,
2 8 2272 9 Qua canh | 905 849,92 764,93

4.3. Xdc dinh vi tri cat c6t thép doc chu, vé biéu do bao vat liéu

4.3.1. Hiéu chinh biéu dd bao moémen
- Dién tich mat cat ngang tinh toan:

A, = 1400.188 + (1000-290-188).200 + 330.190 = 454590mm”

- Khodng cich ngoai ciing tU TTH t&i thd chiu kéo ngoai cuing cUa tiét

Tran Trung Hiéu
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Th,ié't ké mon hoc Két cau Bé tong c6t thép BO MON KET
CAU
dién quy dGi:

188.1400.(1000 - @) + 200.590.(597O +223) + 330.223.@
Voo = 2 2 2 - 676, 7mm
454590
- Mdmen quén tinh cUa ti€t dién quy d6i véi TTH:
590

[ = 1400.188°

g

+1400.188.(906 —693,9) +200.590.(223 +7 —-676,7)°

200.590° 330.223°
+ +

12
- Mdmen nUt cUa ti€t dién:

+330.223.(693,9 —-111,5)> =44818441783mm"*

| - 1
M_=f —£=0,63,/f .= =0,63/28. 44822471783 =220,55.10°N.mm
th th ’

=220,55kN.m

Do d6: 1.2M, = 264,66kN.m va M, = 198,49kN.m

- Do diéu kién vé lugng cOt thép tOt thi€u :M, min 12M ;1,33M, nén
khi M, 09.M_ thi di€u kién lugng cOt thép tOi thi€u sé€ 1a M, 133M,.
Pi€u nay c6 nghia 14 khd ning chiu luc cla dam phdi bao ngoai dudng 4/3 M,
khi M, 09M. .

- NOi suy tung d0 bi€u d6 bao mo6 men ban dau xdc dinh vitri M, 0,9M
va M, =1,2M . Ta ¢6: x; = 803mm va x, = 602mm

- Do vay bi€u d6 mdémen sau khi di hiéu chinh nhu sau:

L/2 = 6000mm

39568 687.71 88175 983.91 1004.8
\ ; \

| 09Mcr=1849

— - 12Mcr = 26466

\

\

\

602 N |
\

803 |

\

\

Tran Trung Hiéu CAU - PUONG
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HINH 8: BIEU PO BAO MOMEN DA HIEU CHINH (KN.M)
4.3.2. Xdc dinh vi tri cat cOt thép doc chu,vé biéu do bao vat liéu

- Xdc dinh di€m cat ly thuyét: Diém cat ly thuyét 1a diém ma tai dé theo
yéu cau v€ ubn khdng can cOt thép dai hon. PE xdc dinh di€ém cat 1y thuyét ta
chi can vé bi€u d0 mdmen tinh todn M, va xdc dinh di€m giao bi€u d0 OM,

Tran Trung Hiéu CAU - PUONG
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- Xdc dinh di€ém cat thuc té:
TU diém cat 1y thuyét nay can kéo dai vé€ phia mémen nhd hon mot doan 1a /,
. Chié€u dai 1, 18y bang tri s6 16n nhat trong céc tri sO sau:

+ Chi€u cao h(tu hi€u cUa ti€t dién: d = 890mm

+ 15 1an duOng kinh danh dinh:15x19 = 285mm

+ 1/20 1&n nhip tinh:1/20x12000 = 600mm

=>Chon /, = 1000mm

- POng th0i chi€u dai nay ciing khong nhd hon chi€u dai phat trién luc /, .
Chi€u dai 1, g0i 1a chiu dai khai tri€n hay chi€u dai phat tri€n luc, d6 12 doan
ma cOt thép dinh bam v3i bé tong d€ né dat dudc cudng d0 nhu tinh todn.

+ Chiéu dai khai tri€n 1, cUa thanh kéo dugc 1ay nhu sau:

+ Chiéu dai trién khai cOt thép kéo t,, phéi khong dugc nho® hon tich s6
chi€u dai tri€n khai cOt thép kéo cG ban €y, dugc quy dinh & diy, nhin vdi cic
hé sO di€u chinh hodc hé sd nhu dugc quy dinh cla quy trinh. Chi€u dai
tri€n khai cOt thép kéo khong duge nhd hon 300 mm .

+ Chi€u dai tri€n khai cOt thép cO bdn € 4(mm) dugc st dung vGi cOt
thép doc s dung trong bai 12 thép sO 19.

o, 0,02A,f, 0,02387420

I 28

PoOng thoi: 1, 0,06.d,.f =0,06.19.420 =478,8mm

61434mm

Trong dé :
A, = 387mm?: Dién tich cUa thanh sO 19
f, =420MPa: CuGng d0 chdy dudc quy dinh cUa céc thanh cOt thép
f. = 28MPa: CuGng d0 chiu nén quy dinh cUa bé tong & tubi 28 ngay
d, = 19mm: PuOng kinh thanh
Hé s6 di€u chinh lam ting €, :1,0
A 301539 _

A 6 diBu chinh lam 2id == =0,88
Hé 50 di€u chinh lam giam t . A 3408

t

=>1,=614,34.1,0.0,88 =540,62mm .ChOn 1; =600mm 300mm

Voi:
A_ =3015.39mm’:Dién tich can thiét theo tinh todn

A, =3408mm’:Dién tich thuc t€ bO tri
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- COt thép chiu kéo c6 thé kéo dai bang cich ubn cong qua thin dam va két
thiic trong viing bé tong chiu nén vGi chiu dai tri€én khai /, tGi mat cat thiét
k€ hodc c6 th€ kéo dai lién tuc 1én mat dOi di€n cOt thép

8400/2 = 4197
) 4700/2 = 2339
T [ T 1‘ ; :
| ] | o
250 | | 120001226000 | o
T ‘ ‘ ‘ T
| | | o
395.68 ‘ 68771 | 88175 | 98391 004.8| (KNm)
| | \ ! \
| 600 | | e00 | |
\ I |
100 ] 1000
\ \ \ | \
\ \ | \
\ \ \ | \
L o 76493
600 | W | )
[T mes
1B .85
Mr

HINH 9: VI TR CAT COT THEP VA BIEU PO BAO VAT LIEU
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5. TINH TOAN VA BO TRi COT THEP PAI

5.1. Xac dinh mat cat tinh toan

- Ta chi can tinh todn cOt thép dai & mat cat dudgc coi 1a bat 1gi nhat 1a mat
cat cach gbi mOt doan bang chi€u cao hitu hiéu chju cat d, :
- Chiéu cao chiu cat h{tu hiéu d, 1a tri s6 16n nhat trong céc tri sO sau :

33,69.0,85

+ Cénh tay don cUa d6i ngau luc: d, —% =905 - =891mm

+ 09ds 09905 8145mm
+ 0,72h 0,721000 720mm
=>Vay d,= 891mm
- NOi suy tuy€n tinh ta ¢6 nbi luc tinh todn tai mat cat cich gdi mOt doan
lad, la: M,=293,79kN.m; V,= 363,88KN

5.2. Tinh toan b® tri thép dai
> Biéu thitc ki€m todn tinh chéng cat: V, V,
V,: SUc khang danh dinh, dugc 18y bang gid tri nhd hon cla
V,=V,+V, (N) hodc V. =0,25fb.d. (N)
V. =0,083B,/f.d,b, (N)

A f d (cotgB+cotga)sina
— g : g (N).

v

S

Trong do:

+ b,: Bé rOng ban bung hitu hiéu, 18y bang bé rOng ban bung nho
nhat trong chi€u cao d,, vay b, b, 20cm

+ S: budc cOt thép dai.

+ :Hé s0 chi kha niing cUa bétdng bi nlt chéo truyén 1uc kéo.

+ : Géc nghiéng cUa Ung sudt nén chéo.

+ , dudc xdc dinh bang céch tra dO thj va tra bang.

+ : Géc nghiéng cUa cOt thép ngang v&i truc doc, bO tri cOt thép dai
vuong géc vGi truc dam nén o =90°

+ :Hé s6 sUc khang cat, v6i bétong thuong 0,9

+ A,: Dién tich cOt thép bi cat trong cu'ly S mm .

+ V,: Kha niing chiu luc cat cla cOt thép (N).

+ V.: Kha niing chiu luc cat cla bétdng (N).
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+ V,: Luc cat tinh todn (N).

> Ki€ém tra di€u kién chiu luc cat theo kh@ ning chiu luc cla bé
tong vung nén :
oV, =(0, 25.fcl.bv.dv) =0,9.0,25.28.200.891=1122,66.10°N =1122,66kN
V, =363,88kN <¢.V, =1130,22KN  Pat
- Tinh géc O va hé s B:
+ Tinh todn Ung sudt cat
v \'A _ 363,88.10° _
@b.d  0,9.200.891
+ Tinh ty sO Ung sudt :
v _ 2,269

-

C

2,269MPa

=0,081 < 0,25
+ Gid sU tri s6 géc @ =45°, tinh bi€n dang cOt thép chiu kéo theo cdng

thic:

M

u

6
+0,5.V,.cot g8 223;;7991'10 +0,5.363.88.10%.cot g45°

g =— = g =1,126.107
E.A, 2.10°.2272

- Tra bang ta dugc : 8=36,886°. Tinh lai €, =1,259.107
Tra bang dugc :0=37,823°. Tinh lai €, =1,241.10°
Tra bang dugc :0=37,698°. Tinh lai €, =1,244.10°
Tra bdng dugc :0=37,713°. Tinh lai €, =1,244.10°

=> Vay taldy 8=37,713°. Tra bang dugc B = 2,004

> Kha ndng chiu luc cat ca bé tong:
V. =0,083B./fb,d, =0,083.2,004./28.200.881=156,84.10°N
> Yéu c@u vé kha niing chiu luc cat can thiét cUa cOt thép:
3
V.=V -V = 363,88.10° -156,84.10° =247,47.10°KN

9

> Khodng cdch b0 tri c6t thép dai 16m nhat:
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_ A f,d,.cotgb
max V

N

Trong do:

f, =420MPa : Gidi han chdy quy dinh v&i cOt thép dai.

0=37,173°: Gé6c nghiéng vGi Ung sudt nén chéo.

d, = 891mm.

V., =247,47.10°KN

A,: Dién tich cOt thép dai(mm?)

Chon cOt thép dai 1a thanh sO 10, duOng kinh danh dinh d = 9,5mm, di€n
tich mat cat ngang cOt thép dai la: A, =2 71 =142mm’

_ 142.420.891.cotg37,173°

i 247,47.10°
=> Ta chon khodng cich b0 tri cOt dai: S =200mm

S

=277, 7mm

> Kiém tra Iurong cOt thép dai t6i thiéu:
Lugng cOt thép dai t0i thi€u:

A, Aumn 0083f. 200200

bfv S 0,083+/28.

y
4183mm? => Thod min

41,83mm?

Ma A, 142mm* A

> Kiém tra khod@ng cdch t06i da cUa cOt thép dai:
Tac6: 0,1.£.b,.d, =0,1.28.200.891=498,96.10°N > V. =363,88.10°'N
Nén khodng cich cOt thép dai phdi thod min di€u kién sau :

S 0,8d, =0,8.891 =712,8mm => Thda man.

S 600mm =>Thod man.

> Kiém tra diéu kién dam bao cho cOt thép doc khong bi chdy dudi
tdc dung t6 hop cla mé men, luc doc truc va luc cat:

A f d
Tacé: V. =——— cotgh= %cotgﬁ,lﬁ0 =343615,6N
M, + (Vu -0,5.V,)cotgB=
(pf ‘dv (pv
6 3
= 293,79.10 + (363’88'10 —-0,5.343615,6)cot g37,173° =667070N
0,9.891 0,9
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Mat khéc: A,.f,=2272.420 = 954270N

Vay: Af, > 'C\I/I“ +%—o,5v5§0tge => Pat
@
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6. TINH TOAN KIEM SOAT NUT

6.1. Ki€m tra xem mat cat c6 bi n’t hay khong

- Theo phén IV, ta c6: I,= 44818441783mm* ; y, = 676,7mm
- Ung sudt kéo trong bé tong :
M _ 674,21.10°

f,=ey, =
7L, e 44818441783

M.= 674,21kN.m : Mdmen 16n nhat cla ddm & trang thdi gidi han s dung.
- Cudng d0 chiu kéo khi udn cla bé tdng:
f. 063,f. 063428 333MPa
Do dé6: 0,8.f, = 0,8.3,33 = 2,66 MPa < f, = 10,18 MPa. VAy mat cat cé nut.
6.2. Ki€m tra di€u kién han ché bé réng vét nut

Y : Z
Cong thuc kiém tra: f; f, = rmn%dT)m;O,ﬁfy i

6.2.1. Xdc dinh gibi han Ung sudt trong cO6t thép chiu kéo 6 trang thdi gioi
han strdung f..:

.676,7=10,18MPa

f_ min ﬁ;o,af
Ta c6: Z = 30000N/mm (dam lam viéc trong di€u kién binh thuOng)
d. = 50mm.

A: Dién tich viing bé tong chiu kéo c6 cung trong tam v&i ddm cOt thép

y

chU chiu kéo va dudc bao bdi cdc mat cat ngang va dudng thang song song

v@i truc trung hoa, chia cho sO 1uQng céc thanh chiu kéo:
200

110 110

330
HINH 10: SO PO XAC PINH TR| SO A
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Theo hinh V&, ta c6: A = 330M 6050nm?
Do dé: f, min %;05.420 min 44690252 252MPa .

6.2.2. Xdc dinh Ung sudt trong cOt thép chiu kéo O trang thdi gi6i han st
dung f,

- Ty 1€ modun dan hoi cla thép va bé tong: N E_S
Trong do:
E,=2.10° MPa : M6 dun dan hobi cUa thép
E. = 0,043y*® ,/f, : Mddun dan héi clia bétong
Y. ty trong cUa bé tong (kg/m?).

S E, _ 2.10 =7.25. VAy chonn = 7
uyra. — — -/, . C nn=,/,/.
Y R T 0,043.2500° 428 A

C

- Xéc dinh vi tri TTH:

Gid st TTH qua cdnh: b.x% nA.d x) O

<=> 1400.x.§ ~3408.(905 - x) =0

<=>x =173,9mm
Vay: x =173,99mm < h; =188mm => Giad su TTH qua canh la diing.
Momen quén tinh cUa ti€t di€n khi nUt v4i truc trung hoa:

3 3
[ = bx” | nAg.(x—d)’ = 1400'1373’99 +7.3408.(905 -173,99)*

cr

= 1688250517 mm*

Ve Ve A 2> 2 Ma
- Ung suat trong cOt thép & trang thai st dung: f, n. [ d, x

cr

6
£ =7, 0742110 (905 —173,99) =230,06MPa <f_ =252MPa

> '14688250517.10*°

=> Diéu kién han ché bé réng vét nirt duoc thod man.
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7. TINH TOAN KIEM SOAT PO VONG DO HOAT TAI

L

- Cong thUc ki€m tra: ® 800

- Xéc dinh mémen quén tinh tinh toén:
Taco: I,= 44818441783mm*; M., = 220,55kN.m
I.= 14688250517 mm*; M, = 674,21kN.m

I = (%)3.1g + %%% =14174257503mm"*
Ma a

=>1=min(l,, I.) = min (44818441783; 14174257503) = 14174257503 mm*
- X4c dinh modun dan hoi clla bétdng:
E = 0,043.y‘c’5.\/ﬁ =0,043.2500"%/28 =27592,85MPa
- Xac dinh d0 vong do hoat tdi cla lan:
Wine= mg.LL; = 0,5.9,3 = 4,65 N/mm
_ 5 Wi L _ 5.4,65.12000"
e 384 E 1 384.27592,85.14174257503.10°*

- X4c dinh d6 vong do xe tal thi€t ké:
W= ME.m.(1+IM). LL e ™*=0,5.0,65.1,25.32,67 = 13,3 N/mm
A= 5W e L _ 5.13,3.12000° _
truck 384E.I 384.27592,85.14174257503
- b6 vong do hoat tai gy ra 3 mat cat gilra nhip sé la:
A=max(A,,;0,25.0, . tA,,.) =max(9,2;0,25.9,2 +3,2)
=max(9,2; 5,5)=9,2mm
- b6 vong khong bat bubc cla hoat tai:

:L:@:wmm>A=9,2mm

)

9,2mm

truck

=> Piéu kién han ché dé vong cta dam la thod man.
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BO MON KET

PHAN III
BAN VE

- Thé hién trén khG gidy Al, gbm c6:
+ Mat cat chinh dam: Ti 1& 1/20.
+ Mat cat ngang dam: Ti 1€ 1/15
+ Tri€n khai cOt thép: Ti 1€ 1/10
+ Biu d0 bao vat liéu.
+ Bang thOng k& vat liéu

-Pon vi ban vé: mm
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