BAI TAP MONG COC EP

Noi1 lyc tai chan c¢ot N' = 3000KN, Qf, = 50KN, Q" = 70KN,
M% = 53 KNm, MY, = 45KNm. Coc BTCT c0 tiét dién
35x35(cm) dai 35(m), be tong coc BZO(I\/I250) cot thép trong
coc sir dung loa1 CB400-V. Dia chat cong trinh cAu tao nhu sau :

Lép 1 : Cét san lap, dat trong trot. Chiéu day h, =1.8m

Lép 2 : bun sét hiru co, xam xanh, xam den, trang thai chay, B
= 1.5. Chiéu day h, = 7.5m. ¢ = 3%40°, ¢ = 1.5 KN/m2, yin = 4.2
KN/m3,

Lép 3 :Sét xam xanh, trang thai déo mém, B = 0.7. Chiéu day h,
=10.5m. ¢ = 10950’, ¢ = 7.5 KN/m?, ydn = 8.4 KN/m3,

Lép 4 : Sét nau do, trang thai déo , B = 0.6. Chiéu day h, = 10m.
@ = 16%45’, ¢ = 22 KN/m? yd» = 9.8 KN/m?3

Lép 5 : cat hat trung mau xam den, trang thai chit vira. Chiéu
day h; = 35.2m, @ = 30°15’, vy = 9.75 KN/m3, e, = 0.62.



Két qua thi nghiém xuyén tiéu chuan cho trong bang sau :

Do sau (m) N Do sau (m) N
2 0 20 13
4 0 22 14
6 0 24 16
8 1 26 17
10 3 28 18
12 7 30 23
14 8 32 24
16 10 34 25
18 12 36 26




Do sau (m) N Do sau (m) N
38 28 52 38
40 30 54 40
42 32 56 41
44 33 58 42
46 35 60 43
48 36 62 44
50 37 64 45

Két qua thi nghiém nén 1 truc khéng nd hdng cho 16p dat s6 5 :

P(kPa)| 50 | 100 | 200 | 400 | 800
e 06 | 057 | 055 | 052 | 05

Cho biét muc nudc ngam nam tai mat dat tu nhién. Cot 0.45x0.45(m),

B kN
Yitb — 20(%



Bai giai :
1) Strc chiu tdi theo vt liéu coc :
va — QO(AbRb + ASRS)

Taco:
A, = 0.35 % 0.35 = 0.1225(m?)

Bé tdng B20(M250) c6 : R, = 11.5(MPa) = 11500(kPa)
A; = 1%A4, = 1% x 0.1225 = 0.01225(m?) = 12.25(cm?).
Chon 8416. Nhu vy : A, = 8 x Z = 16.08(cm?)

Cot thép CB400-V c6 R, = 350(MPa) = 3.5 x 10°(kPa)
Pai coc dit thap nén ta co :




Coc 35x35 (cm)nén b, = 1.5d +05=15x%x035+0.5 =
1.025(m)
Bé tong B20(M250) : E = 2.75 x 107 (kPa)

353
= 0.001251(m*)

12

[ =0.35 %

Ye =3
Tra bang A.1, phu luc A TCVN 10304-2014, k = 4000 kN/m?.

0, = 5\/ 4000%1.025 — 0505

3%2.75%x107x0.001251

>, =—2_=381
0.525

, lp 381 _ _
Taco.E—E— 109 2¢p = 1.
Nhu vay,

R,; =1 % (0.1225 x 11500 + 16.08 x 10~* x 350000)

= 1971.6 (kN).



Coc dai 35(m), chia coc thanh 3 doan, moéi doan dai 11.7(m).
Kiém tra diéu kién van chuyén va lip dung coc.

- Khi cau coc :

M6 men 16n nhat : M = 0.043qL?

- Khi dung coc:

M6 men 16n nhat : M = 0.086qL?

Trong do :

L=11.7 (m).

kN
q =035 x 035 x 25 = 3.06(—)

M = 0.086 x 3.06 x 11.7% = 36.03(kNm)
M 36.06 B
" Rybhy?2 11.5x103 % 0.35 % (0.35 —0.05)
§=1-,/1-2a,=1-v1-2x005=0.11

$

=1-==1 0'11—095
=7 T2 7"

Xm 0.1




Do: & <& =059 Néntaco:
M 36.06
As = YRshy 0.95 x 350 x 103 x (0.35 — 0.05)
= 3.48 x 10~*(m?) = 3.48(cm?)
C6t thép bo tri mdi mit cua canh coc :
2
3916 =3 x % = 3 % 2.01 = 6.03(cm?) > 3.48(cm?)

Két luan : cot thép chon trong coc du khang nang chiu luc khi van
chuyén va cau lap.
8010

K

500

530




2) Tinh sitc chiu tdi coc theo dit nén :
a) Strc chiu tdi coc theo cong thirc (10) muc 7.2.2.1 TCVN
10304-2014

Rc,u — yc(ychpAb +u z ycffili)
i=1
ve=1
Chiéu cao so bd dai coc : Hy = 2d + (0.1 +0.15) =2 x0.35 +
(0.1+0.15) = (0.8 +0.85)(m). Chon H; = 1(m).
Chon chiéu sau dit mong h,,, = 1.5(m)
Phan coc dap bo neo thép vao dai coc toi thiéu Lypeo =30d =

30 % 0.016 = 0.48(m). Chon Lneo = 0.5(m). Phan coc ngam
vao dai 0.1(m). Pau coc ha & d6 sau cach mit dat san lap 0.9(m).

Chiéu sau miii coc s€ la 35+0.9 = 35.9 (M) so v6i mat dat san lap
va cach mat dat tu nhién (16p 2 ) la 35.9-1.8=34. 1(m) Do Chleu
day 16p dat san lap 1.8(m) (nhé hon 3m) nén d6 sau dung dé tra
bang 2 & 3 TCVN 10304-2014 s€ tinh so voi mat 16p so 2 .



Miii coc cam VAo 16p s6 5 (cat chit vira) Yeq = 1.1

Chuvicoc:u=4d =4 x0.35=14(m)

dat |phanto|do (m)|(m) | sétB (kPa) | (kN)
1 0
1 0 2 1.5 1 0 0
2.0 '
2.0
2 40 2 | 15 1 0 0
° 4.0
3 6.0 2 | 15 1 0 0
6.0
4 2 1.5 1.5 1 0 0




Lé’p L(’)’p CaO Ii Dﬁ YCf fi ycfufili

dit |phan té|de (m)| (m) | sét B (kPa) | (kN)
5 ;2 2 | 07 | 1 | 100 | 280
6 191'?5 2 | 07 | 1 | 101 | 2828
3 7 gg 2 |07 | 1] 105 | 294
3 igg 2 | 07 | 1 | 109 | 3052
o | P22 o07] 1| 113 3164

17.5




Lop | Lop | Cao | |j | PO | yg fi | Yesufil;
dat |phanto |do (m)|(m) | sétB (kPa) | (kN)
17.5
3 10 18.0 05| 0.7 1 | 1155 | 8.09
18.0
11 20.0 2 | 0.6 1 20 56
20.0
\ 12 9 0 2 | 0.6 1 20 56
22.0
13 240 2 | 0.6 1 20 56
14 24.0 2 | 0.6 1 20 56

26.0




Lop | Lop | Cao | |j | PO | vy fi | verufili
dat |phanto |do (m)|(m) | sétB (kPa) | (kN)
4 15 328 2.0 0.6 1 20.4 56
16 ggg 2 - 1 91.6 | 256.48

5 17 2(2)8 2 - 1 94.4 | 264.32
18 2121(1) 2.1 - 1 97.2 | 285.97

z wyerfil; = 1243.82(kN)

Miii coc nam cach mat dat tu nhién (16p 2) 34.1(m), tra bang
ta co g, = 5928 (kPa).



Thay vao tinh R , theo cong thue (10) TCVN 10304-2014, ta co
Ry = 1% (1.1x5928 x 0.1225 + 1243.82) = 2042.6(kN)

b) Tinh si#c chiu tdi cwe han theo vién kién trac Nhit Bén -
Rc,u — QpAb + uz(fc,ilc,i + fs,ils,i)

Miii coc cam VAo 16p dat céat chat vira :

q, = 300N,
Np : chi so SPT trung binh trong khoang 1D duéi va 4D trén mii
COcC.
Do sau 1D dudi miii coc tuong ung : 34.1+1x0.35=34.45(m). NOI
suy Np; = 25.225.

Do sau 4D trén miii coc twong tng : 34.1- 4x0.35 = 32.7. N1 suy
N, = 24.35.
Nhu viy : N, = 25.2252+24.35 — 2479

qp, = 300 x 24.79 = 7436.25(kPa)




¢ Lop 2 : bun sét
fe2 = apiLZCuZ
7.

Cao do giira 16p 2 : z, = =2 = 3.75(m)

,i~.L 375 _ .
Ti 1@ . E — E = 10.71-> fLZ = 1.
Ung suat ban than céc 16p dat tai diém giira 16p 2 :

O,y = 4.2 % 375 = 15.75(kPa)
Cyz» — 6.25N,,

Tai d6 sau gitra 16p 2 (3.75m) taco N, =0
2Cyy =625%x0=0
Do do : f., = 0(kPa)
% Lop 3 : set
fesz = aprLBCuB

Cao d gilra 16p 3 z3 = 7.5+ —= = 12.75(m)



, 1~ . L 1275 —
TIIQ.E—E—36.439fL3—1.

Ung suat ban than céc 16p dat tai diém giira 16p 3 :
10.5
Op3 — 42 %75+ 84 x T = 756(kPCl)

Tai do sdu giita 16p 3, 7.5 + —= = 12.75(m) ta c6 Nz = 7.375

> ¢, 3 = 6.25 x 7.375 = 46.09(kPa)

Tilg 22 =22 = 061>a,; =071

f.s =071 % 1% 46,09 = 32.78(kPa)
“ Lop 4 : set

fea = ap4fL4Cu4
Cao d¢ gitta 16p 4 : z; = 7.5+ 10.5 +— = 23(m)

Tile: === =6571> f,, = 0.933.

D 035



Ung suat ban than céc 16p dat tai diém giira 16p 4 :
10
Oy, =42x75+84x105+98 x — = 168.7(kPa)

Tai ¢ sau gilta 16p 4, 7.5 + 105 + =2 = 23(m) ta c6 N, =

15- ¢, = 6.25 x 15 = 93.75(kPa)

Tile 2t = 227 = 12330, =05

opsa 1375

fea =05x%0.933 x93.75 = 43.73(kPa)
% Lop 5: cat chat vira

10N, <
fS,S — 38’
Cao do gitra phﬁn coc nam trong 16p 5, 7.5+ 105+ 10 + % =

31.05(m), no1 suy Ny 5 = 23.53

10 x 23.53
fos = ——5—— = 78.42(kPa)




R., = 7436.25 % 0.1225 + 1.4
% (32.78 x 105+ 43.73 x 10 + 78.42 x 6.1)
= 2674.73(kN)
Chon
R. i = min(R.,) = min(2042.6,2674.73) = 2042.6.8(kN)

Strc chiu ta1 thiét ké cua coc :

R.. 20426
R.,=—= = 1167.2(kN

Chon R, 5 = 1150 (kN)

3) XA&c dinh sé lwong coc -

Chon khoang cach giira cac coc 3D (3x0.35=1.05(m)).
Ap luc tinh toan 1én dau coc :

P =G0y T osy? 1043.08(kPa)

Dién tich so bd dai coc :
4 _ Nt _ 3000
f.sb — _tt_ — —
ptt—ypHn  1043.08—20%1.5%1.1

= 2.97(m?)



Trong luong tinh todn so bo cua dai va dat trén dai coc :
Nt =ndAs gpHy,, = 1.1 x 297 x 1.5 x 20 = 98.01(kN)

S6 lwong coc so bo :
Nt + Nt 3000 + 98.01

— — = 2
Tisb R.q 1150

Chon s6 lugng coc thuc té ny, = 4(coc). Bo tri nhu hinh vé sau.
M& men qui vé tdm moéng :
Mt =M" + Q% H; =53+ 70x1=120(kNm)
M) = Mt + @t H, = 45+ 50 x 1 = 95(kNm)
Luc truyén Xuong cac coc :

P, =P — Ntt + Nttthucte + Mttfxxmax Mttfyymax
2 max Net inZ Zyiz
Nttthucte = nAf ttHytb =11x17/5%x1.75%x15x20=101. 26(kN)

~ 3000 + 101. 26 120 x 0. 525 95 % 0.525

P, =P =
2 Tmax 4 T A% 05252 | 4% 05252
= 877.7(kN)
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tt tt tt tt
P, =P —_ N~ +N thucte M fxxmax M fyymax
3 7 fmin — _

Nt > X - 2V~
p. = p . 3000 +101.26 120x0.525 95 x0.525
oomin 4 4 x 05252 4 x 05252
= 672.9(kN)
P1 — Ntt + Nttthucte 4+ Mttfxxmax _ Mttfyymax
Nt > X 2 Y:°
p 3000 + 101. 26 120 x 0.525 95 x 0.525
1= 4 4><O5252 4 % 0.5252
= 787.2(kN)
p 3000 + 101. 26 120 x 0. 525 05 x 0.525
4= 4 4 x 05252 4><O5252
= 763.4(kN)

Trong lugng 1 tim coc @ Q.o = 0.35 % 0.35 x 25 x 34.4 =
105.35(kN).



Kiém tra :

Prax + Qcoc = 877.7+105.35 =983.05(kN) <R.q =
1150(kN)-> thoa.

P,,in = 0-> thoa.

4) Kiém tra chiéu cao dai coc
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Théap xuyén thing bao trim cac dau coc, nhu vay dai coc khong
bi Xuyén thung.
5) Tinh Iun:
GAc ma sét trung binh céac 16p dat tinh tir miii coc dén mat dat tu
nhién :

_ 2ol
Ptp — S,
B 3940' x 7.5+ 10°50’ x 10.5 + 16°45’ x 10 + 30°15’ x 6.1
- 75+105+10+6.1

= 14°28’
Qp 149287

Goca =—>= = 3°37’
4 4

Chiéu dai tir mili coc toi day dai: L, = 35 — 0.6 = 34.4(m)
Kich thudc khoi méng qui udce :
Lgy = By = 1.4+ 2tg(a)Ly, = 1.4+ 2 x tg(3°37") x 34.4
= 5.748(m)




1.5m

Ltb=34.4m

|_2174_

1400

_2174_|




Trong luong qui vé day khoi mong qui udc :
Nqu — Ntc + Ndat + Ndai + Ncoc

Nt¢ = N _ 3000 _ 2608.7(kN)
n 115 1

Ndai — Adain)/bt =17/5x175%x1x25= 7656(kN)
Nioc = NetAcocLipVpe = 4 % 0.35 % 0.35 %X 34.4 x 25

= 421.4(kN)
Dung trong trung binh céc 16p dat tinh tir miii coc :
0 2 Yih
)/dat - Z h
l
_42x75+84x105+98x10+9.75%6.1
B 75+105+10+6.1
_ kN
= 8.13(ﬁ
Ndat — (Ltuqu X (34-4 + 1-5) o Adain _ nttAcothb)
x Vdattb

= (5748 x 5748 x 359 — 1.75x 1.75 x 1 — 4 x 0.35
x 0.35 x 34.4) x 8.13 = 9481.2(kN)



N,y = 2608.7 + 9481.2 + 76.56 + 421.4 = 12587.86(kN)
Ung suat do tai trong ngoai gay ra tai day khéi mong qui udc :

N
Ogm = qu ydattb X 344+ 15
LouBou
_ 1298785 oo 359=8913(kp
T 5748x5748 9 =89.13(kPa)

Ung suat do TLBT ciia cac 16p dat phu tai day mong khoi qui udce

Opr = Vaart? % (344 + 15) = 813 x 359 = 291.87(kPa)
Xét 1 diém nam tai do sdu 3(m) so vai day mong khoi qui ude. Ta
co:

02,3 — A0gm
5.748 2Z 2%X3

Xétti 16 -2 = 2748 — ¢ 22 — 23 _ 1 04 trabang C.1
Bqu 5748 Bqu 5748

TCVN 9362-2012 ta c6 « = 0.6836.
0,3 = 0.6836 x 89.13 = 60.93(kPa)



Ung suat do TLBT céc 16p dat phu tai d6 sau 3(m) so véi day

khoi mong qui udc :
Opes = Ope + 9.75 x 3 = 291.87 + 29.25 = 321.12(kPa)

» 12 . Obt3 __
Tilé: =

321.12

O0z3

60.93

= 5.27 > 5. Thda di¢u kién dung tinh ldn.

Chia pham vi tinh 14n thanh 3 16p phan t6, mdi 16p ¢6 chiéu day

1(m).

Lop| Do | hi | 2z/b [I/b| « Py, Po, €1 €, S;

dat | sau | (m) (kPa) | (kPa) (cm)
(m)
0 0 1 |201.87]89.13

Ly |1 Joaas| 1 |0965]|301.62]86.01 | 9232 | 0522 | 0.8
1 0.348 0.965 | 301.62 | 86.01

21 2 | 1 lo696| ! |0842|311.37|75.05 | 9234 | 0522 0.78
2 0.696 0.842 | 311.37 | 75.05

3 1 3 | 1 | 10a] 1 |0684]|32112]60093]| 9233 | 0522 0.67




Tong do 1Gn : S = 0.86 +0.78 + 0.67 = 2.31(cm) < Sy =
8(cm)
6) Tinh cét thép dai coc :
“* Theo phuong X :
(1.05-045)

= 492.33(kNm)

Dién tich thép theo phuong X :

My 492.33 _ N 2
Agy = SR, — 09%350%107%085 0.00184(m*) = 18.4(cm*).
Chon ¢$16a150.

“* Theo phurongy :

= (877.7 + 763.4) x 0.3

(1.05 — 0.45)

= 499.47(kNm)

= (877.7 +787.2) x 0.3



Dién tich thép theo phuong vy :
My, 499.47
’ 09RsH, 0.9%x350x103x0.85

Chon ¢$16a150.

= 0.00187(m?) = 18.7(cm?).
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