RS vO PHAN, HOANG THE THAO
M

824.154

vV 400 Ph

PHAN TiCH VA TINH TOAN
MONG COC

Y e




PAI HQC QUOC GIA TP HO CHI MINH
TRUGNG DPAI HOC BACH KHOA

PGS.TS Vo Phdan
ThS Hoang Thé Thao

PHAN TiCH VA TiNH TOAN

n'
L]

3003615

NHA XUAT IAN DAI HOC QUOC GIA
TP H( CHI MINH - 2013



PHAN TICH VA TINH TOAN MONG COC

Nha xuit ban BHQG-HCM va tdc gid/dbi tde lign k&t gid ban quyén@
Copyright © by VNU-HCM Publishing House and author/eo-partnership
All rights reserved

BK y TRUGNG DAI HQC BACH KHOA, PHQG-HCM

T4i ban khéng SC/BS, lan thir 2, nim 2013



MUC LUC

LOI NOI PAU 5
Chuong 1: THONG KE PJA CHAT PE TINH TOAN THIET K&

MONG CQC 7

1.1 Co sé& ly thuyét 7

1.2 Vi du tinh todan 11

Chuong 2: MONG COC BE TONG COT THEP CHE TAO SAN 15

2.1 Nguyén tdc co bdn trong tinh todn 15
2.2 Sde chiju tdi cia cge don 25
2.3 Xdc dinh s8 lugng coc va bé tri trong coc 43
2.4 Kiém tra tai trong tdc dung lén coc 46
2.5 Uée lugng d6 lin clia méng coc : 47
2.6 kiém tra coc theo diéu kién cdu coc va dung coc 59
2.7 Kiém tra coc chiu tdi trong ngang 60
2.8 Co s¢ xdc dinh chifu cao dai coc 67
2.9 Tinh todn cot thép cho dai 72
Chuong 3: MONG COC KHOAN NHOI VA BA-RET 102
3.1 Moéng coc khoan nhdi 102
3.2 Mo6ng coc ba-rét (barrette) 135
Chuong 4: MONG COC BE TONG UNG SUAT TRUOC 192
4.1 Téng quan vé coc bé tdng (ing sufit trude 192
4.2 Cong nghé sar. xuit 196
4.3 Sic chiju tai via coc 199
4.4 Phuong phép thir dé kiém tra chat lugng coc 206
Chuong 5: MA SAT AM ANH HUONG PEN SUC CHJU TAI
CUA COC 220
5.1 Téng quan vé hién tugng ma sdt 4m 220
5.2 Tinh todn sic chju tdi cda coc c6 xét dén ma sdt &m 227

5.3 Céc bién phdp lam gidm dnh hudng cia ma sat 4m 228



Chuong 6: THI NGHIEM KIEM TRA SUC CHIU TAI VA
CHAT LUQNG COC
6.1 Gidi thiéu chung
6.2 Thi nghidm nén tinh coc
6.3 Thi nghiém osterberg
6.4 Thi nghiém thir ding bién dang lén
(pda- pile dynamic analysis)
6.5 Thi nghiém bién dang nhé (P.1.T)
6.6 Thi nghiém siéu 4&m ddnh gid dd ddng nhat cla
coc khoan nhdi (sonic test)
TAI LIEU THAM KHAO

I

235
235
235
247

257
262

265
272



LGOI NOI DAU

Sie phdt trién kinh té xa héi kéo theo sw phdt trién ciia nganh xdy dung
co scv ha tang. Trong nhitmg ndm gan ddy, mdt dé xdy dung cdc khu chung
cur cao tang, cdce loai cdu day va“ng nhip lin, cdc edng trinh thiy lgi, thuy
dién... ngay cang nhidu tai mede ta, doi hoi vige phan tich, lwa chon giai
phdp mong cho cdc céng trink nay phdi dwge kinh 1é va bén ving. Gidi
phdp mong chon cho cde cong trinh nay thuomg la méng coc.

Trong viéc tinh todn va thiét ké méng coc hién nay, ngudi hoc tdp va
thiér ké c6 thé tham khdo cdc quy pham ciia Viét Nam hodc tai liéu mede
ngmir:‘ Tuy nhién. do ddc thit ciia tirng mede va diéu kién dia chdt cua limg
viing cing nhu nguyén ly trong tinh todn, thiét ké mong coc trong ng gmr
doan, can thiét phai bo sung cho hoan chinh. Néi dung quyén sdch gidi
thigu cdc phan chmh nhue: Thang ké dia chdt phuc vu cho tinh todn mong
coc, coc bé mng col thép ché tao sdn, coc khoan nhoi, coc bareite, coc bé
16ng ung sudl (rude, stre chiu tai cia cpc c6 xét dén ma sdt am, cdc phicong
phdp kiém tra chét leong va siee chiu tai eiia coc.

frong gun trinh viét quyén sach nay, :J-’umg 15i c6 tham khao cdc
tai ligu vé nén méng, mong coc cud cde tde gia trude nhédm ké thica kién
thirce da co va bo sung, cdp nhdl cac nguyén ly tinh todn mdi dé phue vu
nguoi doc.

Vi kién thire va thoi gian co han, khi viét cuon sdch nay khing thé
tréinh khoi thiéu s, chiing 16i rat mang cac nha khoa hoc, ngudi doc cam
thing va gop y chdn tinh dé quyén sdch nay dugc hodn chinh, phuc vu
nguai doc.

Moi y kién dong gop xin lién hé dia chi: B mon Dia co nén mong,
Khoa Ky thudt Xdy ding. Tricong Dai hoc Bidch khoa - Dai hoe Quéc gia
TP. Hé Chi Minh.

Lién thoai: (08.38636822
Cadc tdc gia



Chuong 1

THONG KE DIA CHAT DE TiNH TOAN THIET KE
MONG COC

Trong cong tac khao sat dia ky thuat hién nay, ta thuong bu tri nhiéu
hé khoan dé phuc vy vige thiét ké ncn mong. Tuy nhién, trong mdi hﬁ khoan
lai ¢6 nhiéu 16p dit va ¢ nhiéu miu dat trong lop dit nay. Trong thiét ké nén
méng néi chung va mong coc néi riéng, ta phai théng ké dia chat trong timg
lép dé[ dé xac dinh chi tiéu dai dién cho ca l6p dét, tir 6 méi c6 di co s dé
thiét ké nén méng cdng trinh.

Theo QPXD, 45-78 dugc goi 1a mdt 16p dia chét cong trinh khi tdp
hop céc gia tri cé dic tnmg co - 1y clia nd phai ¢6 hé 6 bién ddng (du nho.
Vi vdy phai loai trir nhimg mau c6 56 ligu chénh l¢ch véi gia trj trung binh
lom ¢cho mét d=n nguyén dia chat.

Viy théng ké dja chit 14 mdt viéc lam hét sirc quan trong trong tinh
toan nén mong.

1.4 c0 S8 LY THUYET

1.1.1 Phén chia don nguyén dja chit

1- H§ 56 bién djng
Ching ta dua vao hé so bién dgng v phan chia don nguyén
Hé sb bién dong v co dang nhu sau:

“:';_i (1.1)

trong d ) gié (s trung binh cia mét dic tameg:
2. A
1

A=

(1.2)

va d6 l&ch toAn phuong trung binh:
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o e

vai: A - gid trj riéng cia dic trung tir mdt thi nghiém riéng
n - s6 1an thi nghiém.

IZm,- - A)? (1.3)
1

2- Qui tic logi trir cdc sai sé

Trong tdp hgp miu ciia mét lép. dit c6 hé sb I:nr:n dong v £ [v] thi dat
con ngugc lai thi ta phai loai trir cdc sb liéu c6 sai s6 1om .

Trong d6 [v]: hé s6 bién dong 16n nhit, tra bang trong QPXD 45-78
tuy thude vao timg loai dac trumg.

Pic tnmg clia dit Hé sb bién dong [v]
Ty trong hat 0.01
Trong lugng riéng 0.05
Do &m tyr nhién 0.15
Gidi han Atterberg 0.15
Médun bién dang 0.30
Chi tiéu sirc chéng cit 0.30
Cudmg do r<n mdt truc 0.40

Kiém tra -théng ké, loai trir s6 lén A theo cong thirc sau:
A~

trong dé udc lugng do 1éch

rl' —
i =\’i2mi _ A (1.5)
1

khi n 2 25 thi ldy ocmn =0

1.1.2 Pic trung tiéu chuin va tinh todn
1- Diic trung tiéu chuin

Gid tri tiéu chudn cia tit ra cic dq—'tc trumg cla dit 1a gia tri trung binh

cong ciia cc két qua thi nghi¢m riéng lé A (trir lye dinh don vi ¢ va géc ma
sdt trong .
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Cac gia tri tidu chuin cta lue dinh don vi va goc ma sat trong dugc
thire hién theo phuong phap binh phuomg cuc tiéu ctia quan hé tuyén tinh
clia img suit phap o, va (mg suit tiép cue han 7 cia cac thi nghiém cat
trong duong, T = o.lgp +c.

Lye dinh don vi tiéu chudn ¢ va goc ma sét trong tiéu chudn ¢ duge
xac dinh theo cong thirc sau:

ce= %{i:;iaiﬂ -icii:ini} (1.6)
1ge'"°= -;?nz 1,0; - ZI;Z a;) (1.7)

n n
véi a=n) of -[Zaij (18)

2- Dic irung tinh tean
Nhim muc dich ning cao dé an toan cho 6n dinh ciia nén chiu tai, mot

s6 linh todn 6n dinh cia nén duge tién hanh véi cac dic tnmg tinh toan.

Trong QPXD 45-78, cac dic trung tinh todn cta dit duge xéc dinh
theo cong thire sau:

Al S (1.9)

A" - gid tri dic trung dang xét

ky - hé sb an toan vé dit.

Vi lye dinh (¢), goc ma sat trong (), trong luomg don vi (y) va cuimg
dd chiu nén mét truc tire thdi ¢d hé sb an toan dit dugce xac dinh nhu sau:

1
l+p

ky= (1.10)

p la chi s6 d6 chinh x4c duge xac dinh nhu sau:

- Vi lue dinh (c) va hé s6 ma sit (tgeg), 1a c6: p = tgv
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Dé tinh toan v gi4 trj 4§ léch toan phuong trung binh duge xéc dinh sau:

1 n
Gl::ﬂ'l" E;G? ; UIN=UT'|\!% (I.ll}
U=J——1—~Z{nitgtp"+¢“—ti}2 (1.12)
n“2i=1
- Vi trong lugng riéng y va cudng dé chju nén mét truc R,
BT\
p== (1.13)
e
e re Yy (1.14)
1 -_n
53=J Y (R* -R;)? (1.15)
n-1i3

L 14 hé s6 phu thudc vao xdc sudt tin cay o.
Khi tinh nén theo bién dang thi «e = 0.85
Khi tinh nén theo cudmg 46 thi o =0.95

Céc ddc trung tinh toan theo TTGH I va TTGH II ¢6 gi4 tri nim trong
mot khoang:
A=A+ AA (1.16)

Tuy theo trudmg hop thiét ké cyu thé ma ta 14y ddu (+) hodc déu (-) dé
dam bdo an toan hom.

Khi tinh toan nén theo cuomg do va on dinh thi ta iéy cac dac tnmg
tinh toan TTGH I (nim trong khoang 1én hon o = 0.95).

Khi tinh toan nén thec bién dang thi ta ldy céc dic trumg tinh toin theo
TTGHII {nﬁm trong khoang uho hon a = 0.85).
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1.2 Vi DY TiNH TOAN
1.2.1 Thing ké dung trong dit

STT Ki higu miu Yo (Tim®) (Yo - yu)’

ND1-1 1.63 0.00028

2 ND2-2 1.62 0.00004

3 ND3-3 1.59 0.00054

Téng 4.48 0.00087
Trung binh 1.61

a) Kiém tra thong ké

1 e 2 {ﬂ.ﬂt}ﬂﬁ?
> 2. -y )P = =0.021
i \’n-—li_l{T % 3-1

o _0.021 _ 3
T 18 0.013 <[v]=0.05
(Theo QPVN 45-78 thi dung trong c6 [v] = 0.05)

Viy tdp hop mau duge chon.

v:

b) Gid trj tiéu chudn

S E =448 _ | 61(T/m?
n 3
¢) Tinh theo trang thdi gidi han [
Véi TTGH 1 thi xdc sudt do tin cdy o = 0.95
Tra bang ta dugc t, =2.92
4o E f 9.92};:_1.{)13 - 0.022
n=7"1%p)=1.61(1£0.022)=1.578 + 1.648 (T/m’)
d) Tinh theo trang thai gici han If
Véi TTGH I thi xac suft d6 tin ciy o = 0.85. Tra bang ta duge t, = 1.34

_tev _1.34x0013 _ o

“Vn V3
=y +p)=161{l1+0.01)=1.597 + 1.629 (T/m’)
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Lm;} y: Trén day chi la vi q’y cho dom gian, con khi u’n}[ todn thong ké
thuc thi so mau.n 2 6 thi méi thong ké trang théi gidi han. Néu n < 6 thi chi
tinh dén gia trj tiéu chuén = gia tri trung binh (sau khi da kiém tra théng ké
v <|[v].

1.2.2 Thing ké lie ciit ¢ va gbc ma sdt trong @

Str dung ham LINEST trong chuong trinh phan mém MICROSOFT
EXCEL.

Cach tinh: Ta ghi két qua (mg suit cit cuc dai Ty Vo cOt | va img
sudt phap o tuong duong vio cdt 2. Eau do chqn mdt bang g{:-m 2cit 5

hang, danh vao lénh linest (vi tri day 86 Trmax, day s6 o,l,1) xong in cing lue
“Shift+Ctrl"+Enter.

Lop dét c6 2 mau thi nghiém cit truc tiép (thi nghiém ciit nhanh
khong thoat nuéce).

a) Bang tinh

MAU t (kGlem®) | o (kGlem®)
0.199 05 tgp” = 0.097 ¢ = 0.121667
0.255 1.0 Oige = 0.0213191 g = 0.01387
ND1-1 0,337 15 0.40217422 o, = 0059132 |
0.143 0.5 269091256 4
0.179 1.0 0.009408 0.013986
ND3-1 0.199 15
b) Biéu dé
BIEU B8 THINGHIEM CAT - LGP 2
- i ....".."-,.,T,_----,-.----.;. ............. ;,,......,----,E ...............
___E_ 0.8+ ...........:...-....",.. iy “.E..... .:_
g s -
s : © y=0.10xi+0.12 i
E 0.4 ..---..--E......... ...1:_-- i .;.E.
k- i g - e ot o)
%ﬂ.ﬂ To=l _+— "" 'I' H
= : ; : ) i
0.0 0.5 1.0 15 2.0 25
Ung suéit phép p (kGfem®)
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c) Kiém tra rhc}'ng ké
Vigg = —— = —— = 0216 = [v
® tge  0.007 vI=
trong d6:  tgg" = 0.097; otg, = 0.02]

ve=t=——"" =0l142[v]=

trong dé: ¢ =0.122; o. =0.014
Viy mau co Vige, Ve < [v] = 0.3 nén tap hop mau duoc chon.
d) Gid tri tiéu chudn
Theo bang trén ta co:
tge' = 0.097 = @' = 5.54"
¢ =0.121 (kG/em?)
e) Gid tri tinh (adn theo TTGH I
Theo TTGH I x4c sudt tin cay a = 0.95
n=6 = n-2=4trabangt, =2.13
- (36c ma sat @,
bé chinh xac p duge xac dinh nhur sau:
Pige = la-Vigy = 2.13 x 0.216 = 0.460
tgp = tge(1 % pigy) = 0.097(1 £ 0.460) = 0.052 + 0.142
Suy ra ¢;= 2.998" +8.061°
- Luc dinh ¢
D& chinh xac pl duge xac dinh nhu sau:
=te.ve=2.13 x 0.114 = 0.243
cr=c(1 £po) =0.121(1 £0.243) = 0.092 = 0.151 (kG/cm?)
1) Gid tri tinh todn theo TTGH II
Theo TTGH II xdc si#® :tin cdy a = 0.85
n=6=>n-2=4trabingty=1.19
- Goc ma sat @y
Do chinh xéc p duge xédc dinh nhu sau:
Pige= ta-Vige= 1,19 x 0.216 = 0.257

13
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tgon = 124" (1 £ pyge) = 0.097(1 £ 0.257) = 0.072 + 0.122
Suyra @ = 4.122° + 6.952°
- Luc dinh cll
D chinh xé4c p dugc xac djnh nhur sau:
Pe=ta.ve=1.19x0.114=0.136
en=c"(1 £ po) =0.121(1 % 0.136) = 0.105 =+ 0.138(kG/cm?)
Leu y:
- Khi n =1 thi chi tinh gi4 trj tiéu chudn, n 2 2 (dugc 6 diém (t,0) thi
théng ké theo TTGH),.
Bing 1.1 Bdng téng hop théng ké cua lép dat thir 2
Lép alt KI higu Gl tr| Ghi chi
Oigg 0.021 vs(v]
toy Vigs 0.216 Tap hgp miu
Kiém tra vl 0.3 dugce chon
théng ke 1™ dinh o 0.014 Vel
c ve 0.114 Tap hop mau
[""] u_a mc ﬂhﬂ“
Gi4 trj tiu | Géc ma sét tge'” 0.087
chuln trong o 5 54°
Lycdinh | c“(kG/em®) 0.121
LOP 2 a 0.95
L 213
G6c ma sal Pige 0.46 S6TN
TTGH trong gy 0.052 + 0.142 e
@ 2.908° + 8.061°
Lyre dinh Pe 0.242
c(kGlem®) | 0.082 +0.151
a 0.85
ta 1.19
Gbc ma sat Pige 0.257
TIGHI trong tgon 0.072 + 0.122
o 4.122° + 6.952°
Lyrc dinh Pe 0.136
culkGlem®) | 0.105+0.138




Chuong 2

MONG CQC BE TONG COT THEP CHE TAO SAN

2.1 NGUYEN TAC cO BAN TRONG TiNH TOAN
2.1.1 Nhimg yéu ciu chung
a) Cpc va méng coc durpe thiét ké theo cdc trang thdi gidi han (TTGH)
- Trang thai gi¢i han I (TTGH I) (cuomg d9)
+ Sirc chiju tai gidi han cua coc theo diéu kién dit nén;
+ g bén cia vét liéu lam coc va dai coc;
+ D én dinh cia coc va mong.
- Trang théi giéi han II (TTGH II) (bién dang)
+ B¢ lin méng coc;
+ Chuyén vj tri ngang ciia coe va mong coc.
. Ngodi nhitng yéu ciu chung & trén; trong thiét ké méng coc cin lueu
Y thém:

+ Khi trong nén ddt dudi miii coc co lop dat yéu thi edn pﬁm kién-tra
stec chiju tai ciia 16p nay dé dam bao diéu kién lam vige tin cgy cia coc.

+ Khi coc lam viée trong dai cao hodc coc dai va manh .ruyen qua
lop dét néu co siec chiu tdi gidi h;m nho hem 50 kPa (hodc suc chang cdt
thodt nuce nho hon 10 kPa) thi can kiém :ra luc nén cuc han cua thédn
coc,

- Khi cpe ndm o swom doe, ¢ mép bién canh ko dao..., can kiém tra
tinh ﬁn dmh cua cdc coc va mong. Néu c6 yéu céu ng.&mm ngat doi véi
chuyén vj ngang, phdi kiém tra chuyén vj ngang.

+ Tinh todn kha ndng chéng mit va dg mo rong khe m cua coc va
dai cpc bdng bé t6ng cot thép theo tiéu chudn thiét ké két cdu bé téng cét
thép hi¢n hanh,
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b) Cdch chen tai trong va to hop tai trong dé thiét ké mdng coc

Tai trong tinh todn va tai trong tiéu chudn tac dung lén mong

- X4c dinh tai trong tinh toan. Thong thuomg khi giai khung, la lhufmg
nhdp tai trong tac dung 1&n khung 14 tai trong tinh toan. Do vay, ndi lyc xéc

dinh duge 13 gia trj tinh todn gém: lue doc N", moment M", va luc ngang

H". EJ_e tinh toan, thiét ké méng ta chon cac gia tri ndi lue nay (ciing la ngoai
luc dé tinh toan mong).

- Xac dinh tﬁl trong I'.IEL'I chudn: De xar.', dinh cac t&i tn;mg l'.l-El.l chuan t&c
tuy nhién lam nhu vay sé mét nhiéu thoi gian. _E}e don gian trong tinh toan
ngudi ta thuémg 1ay gid tri tinh to4n chia cho hé s6 vurot tai trung binh ng=1.15:

e_N°
1.15
Mu
IME =— 2.1
1.15 @
e HY
1.15

Hinh 2.1 Quy wéc phuong va chiéu cua luc
trong dé6: N - lyc doc theo phuong truc Oz
Hy - lyc ngang theo phuong truc Ox
Hy - lye ngang theo phuong tryc Oy
My - moment quay quanh tryc Ox
M, - moment quay quanh truc Oy
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Tai trong tinh todn va 1ai trong tiéu chuan dugc {mg dung trong tinh
toian mong coc nhur sau:

+ Khi tinh todn theo chi tiéu cuong dé nhu kiém tra stre chiu tai cia
coc, Kieém tra xuyén lhun!,, iuc cét cho dai mong, tinh toan e thép cho dai
coc, cgc... thi dung t&! trong tinh toan.

+ Kki tinh todn theo bu:n dang nhu kiém tra lan trong méng coc, kiém
tra 6n dinh nén dudi mong khéi quy udce. .. thi dung tai trong tiéu chuén,

Chon 16 hyp dé tinh todn va thiét ké mong coc:

+ Theo ding nguyén tic tinh todn va thiét k& mong coc, phii chon tit
ca cac cip td hop ndi luc A& tinh todn va kiém tra. Tuy nhién dé dom gian
trong tinh todn, theo kinh nghi¢m, ta thuémg ding cac cap t6 hop ndi luc sau
day dé thiét ké mong coc:

Ninax
My
- Cap 16 hop I: Lyc doc 16n nhét: (1) 4 My
HY
i
H,
-Cap 16 hop 2: Moment 1om nhat:
M::mnx M;:mu
i
Ml v
(2a)4HY  hodic (2b){HY
t n
H, Hy
N“ N“
-Cap 16 hop 3: Luc ngang lon nhit:
Hialmm» H;!nux
I
H H
(3a)4MY  hoac (3b)¢ MY
u it
My My
'HH |-]‘.,,..IH.
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Trong tinh todn moéng zoc, ta thudmg chon cip td hop 1 (luc doc lém
nhét), d2 tinh todn va thiét ké méng coc, sau d6 ldy cac cip ndi luc con lai
dé kiém tra.

+ Khi kiém tra coc chuyén vi ngang hodc kiém tra xoay ctia méng thi
ding cap ndi lyc 2 va 3 dé tinh todn va ding t6 hop 1 dé kiém tra.

¢) Cwrong d¢ cua vat ligu lam cpc

Nhitng vén dé chung:

Coc BTCT ché tao sin phai duge thiét ké dé co thé chiu duge gia tri
ndi lyc sinh ra trong yua trinh cdu, vén chuyén, lip dung, thi cong ha coc va
chiu tai véi hé sb an toan va hop 1y.

- Ung suit cho phép lém nhit trong coc khi lam viéc khong duge vugt

qua 0.33 Rs.

- Ung suét cho phép 16n nhit do déng coc (c6 thé sinh ra hai loai séng
ung sudt nén va kéo), khing duge vuot qua gidi han: 0.85 R (cho
truong hop séng nén ); 0.70 fy (cho truémg hgp song keéo); (Ry:
cudmg d§ chiu nén cua bé téng; fy: gidi han déo cua thép).

Yéu cdu vé bé tong:

Dua trén diéu kién lam viée cia coc, cip dd bén téi thiéu cho bé tong

coc c6 thé 1iy nhu sau:

Bing 2.1 Cdp d¢ bén (6i thiéu ctia bé téng lam coc

- — Cép a9 bén coa bé tdng trong (g
idu k M

e O o = ™ Mac bé ting (MPa)

Coc phdi déng dén a9 chdi rdt nhd 400 B30

Diéu kién binh thurérng va d& déng, ép 250 B20

Yéu cdu vé cot thép:

- Cét thép doc:



MONG CCGC BE TONG COT THEP CHE TAD SAN

A
A Thép hdp o e
T~ . " L a ah - P
r B 7 \ ?gg ucgo 2
/ g 5 <
F_‘: i b=
8 o |8F
L] o 1
g% -
..-_.-lII,—
CHITIET A
P C6t dai
il
Gd“'i 5
’ :
g L d
1 1 § MAT CAT 1-1
ity — |3 3
8% B
3 L gg :
€5
[
o
xol
7 m{;z'u in !
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Hinh 2.3 Cét thép trong coc

+ Cét thép coc phai thda man cde diéu kién quy dinh vé chit lugng cdt

thép dé cé thﬂ chiu duge cac ndi lye phat sinh trong qua trinh bée
d&, vin l:hu}'en cau Iﬁp va ap luc kéo cdc md-men udn cia cang
trinh bén tac dung vao coc, l:ung céin xét dén trj (mg sufﬂ kéo co thé
shat sinh do hién tugng ning nén khi déng cac coc tiép theo.

‘bt thép chi yéu l:an dugce kéo dai lién tyc theo :.um ChIEI.I dai coc.
‘rong trirdmg hop bﬁl buq-: phai ndi ct tth chu, mdi ndi cin dugce
ian theo quy dinh vé ndi thép va b tri mdi ndi cua cac thanh,

‘ong truong hop cén tang kha nang chju mo-men, thép dugce ting

Amg & phan dau coc, nhung cin b tri sao cho sy gian doan dijt
ngot cia cot thép khdng giy ra hién tuong nint khi coc chiu tic dong
xung trong qua trinh dong coc.

+ Trong cic trrdng hop binh thudmg thi ¢ét thép doc duge xic dinh

theo tinh todn, ham lugng thép khong nhd hon 0,8% dusmg kinh
khong nén nho hon 14mm.

+ Déi vai nhitng truémg hop sau, r_1l1ﬁl la cac coc cho nha cao tang,

ham lugng cha cdt thép doc cd the ning lén 1 - 1.2% khi:
- Miii coc xuyén qua lap ddt cimg;
« B0 manh cuia coc L/d = 60;
« S6 coc trong dai it hon 3 coc.
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Hinh 2.4 Cdec chi tiét thép trong coc trieée khi d bé téng

- Cot dai:

+ Cot dai 6 vai trd dac biét quan trong dé chiu ‘g sudt nay sinh
trong quan trinh déng coc. C6t dai c6 dang moc, dai kin hodc xodn.
Trir trudmg hop ¢6 sir dung moi n6i dic biét hofic mit bich bao
quanh dau coc méa ¢d thé phan b dugc (mg suat pdy ra trong qua
trinh déng coc, trong khoang cach bé’mg 3 lan canh nho cua coc tai
hai ddu coc, ham lugmg cot dai khong it hom 0,6% cua thé tich vung
néu trén.

+ Trong phén than coc, cdt dai c6 tong tiét dién khoéng nho hon 0,2%
va dugc bb tri véi khoang cich khong 1ém hon 200mm. Su thay
ddi cde ving cd khoang cich cac dai cot khac nhau khéng nén qua
dit ngdt.

+ Thép gia cudmg diu coc: thong thuomg dé diu coc khong bi bé khi
dong holic ép coc thi nén ding ludi thép $6a50 dé gia cuomg diu
coc (thudmg bo tri 4 16p).

d) Cdc yéu cau khdc

- Miii coc: Khi dong (ép) coc véao dét nén, miii coc thudmg dé v&, nén
cau tao mili coc thuéng nhon, c6 thanh thép gia cudng duge han véi céc
thép chu & mii coc.
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Hinh 2.5 C!E{?J_.':;Jﬂ thép miii coc

- Néi coc: Coc taudtis. duge ndi lai tir nhidu doan coc bang mbi
nbi coc, mdi ndi coc phai baﬂ 4am cho cac doan coc d::mg truc, khong
bi &n mon.

Liru y: Mot cay coc khong nén ¢-: qua 2 mbi nﬁ1 (trir trudng hop coc
thi cong bing phucmg phap ép); khi coc ) lren 2 mbi nbi phai tang h¢ s
an toan doi véi sirc chju tai. N6i chung més nm coc nén thyc hién hi'mg

phuong phap han. Cén c6 bién phap bao vé mdi ndi trong cac 16p dit cé tic
nhan in mon.

Hinh 2.6 H@p thép dau coc
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H‘ nh 2.8 Thi céng hcap rhep noi coe
- Cit déu coc: Trong truomg hop coc dong chua dén do sau thiét ké
nhung da du sirc chiu tai, ddu coc duoe cit dén cao dé sao-cho phan bé tong
coc nim trong dai dam bao tir 5 - 10em. Phan c6t thép nim trong dai dug=z
théa man theo yéu Lfm ciia thiét ké (Laeo > 304, & 12 dudmg kinh cdt thép d:)n:
trong cocl. Khi cat déu coc, phi dam bio cho bé tdng coc khdng b nit, néu
¢d, cAn dyc bo phén nirt va va lai bang bé tdng méi.

- Kéo dai coc: Trong lruimg hop phai kéo dai coc ma diu coc khong
duge thié: ké mbi dic biét, thi phai dap b6 mdt phin bé tong déu coc khong
it hon 20)mm va phai tranh lam hépe, b téng coc. Thép cki duge han theo
ding quy pham vé vé Il*_z‘m_::‘it thép. ¥hi khéng c6 méy han thi c6 thé sur



24 CHUONG 2

dung céch ndi bing Phucmg- phap budc, chiéu.dai doan bude khéng nho hon
40 lan duong kinh cot thép.

Déi voi cac cﬁng trinh céu, cang, thay lgi..., dé thuan lgi trong thi
cong, day dai thuomg ndm trén muc nudc cao nhit.

e) Chon chiéu siu djt dai Dy

i e e e e e

Mt a5t

Ll ] ' ty nhién

Dy

Hinh 2.9 Chiéu sdu ddt dai Dy

Chiéu séu day 2ai phu thudc rét nhiéu vao yéu té nhu tinh dja chit tai

khu vyc xdy dyng, tinh chit clia cng trinh, vj tri xdy dyng cdng trinh...

Chiéu sdu dt dai Dy phai thoa man cdc diéu kign sau:

- Néu cong trinh khéng c6 ting him, xung quanh khéng c6 cong trinh
lan cén, dia chit twong dbi thuén lgi thi dé dom gian trong thi céng
nhu ép coc, dao thi cong dai mong... chidu sdu dit day dai Dr
1.5m+3.0m

- Néu cdng trinh ¢6 tércz him thi cao 49 mit trén cua dai trang véi cao
d6 mat trén coa san ting ham dé thuén tién trong thi cong va ¢o lgi
cho viée chiju lyc cla san ting him.

- Néu cong trinh x4y chen (xung quanh gidp ranh véi céc cong lrin];l
lan cén) thi chiéu sau d4t dai khéng nén qua sdu vi khi thi cong de
anh huéng dén céc cong trinh !an cén.
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Cing ciin luu ¥ ring. trong mong coc chang ta khéng can thiét phai
chon chiéu sdu dat dai sao cho thoa man lue ngang tac dung Ién mong phai
nho hon ép luc tac dung clia dét nén vi trong mong coc phai xét dén coc
chiu tai trong ngang dé xac dinh nji luc va cot thép trong coc (s& duge kiém
tra ¢ phan coc chiu tai trong ngang).

2.2 SUC CHIU TAI CJA cOC BON

2.2.1 Sirc chiu tii cia coc theo d§ bén cia vit ligu

Tinh toan coc theo dd bén cia vit liéu theo yeéu cdu cua cdc tiéu chudn
thiét ké ket cau bé tong cot thép hodc thép.

Qa{w} - ‘P{AsRs + Ath‘.I [kN} {22)

A, - dién tich tiét dién ngang cua cbt thép doc trong coc (m?)

Ap - dién tich cua cua tiét dién ngang ciia bé tong trong coc (da trir
dién tich cbt thép) (m”)

Ry - cudng do chiu nén cua bé tong (phu thuge vao ciip do bén cua
bé tong) (WN/m?)

R; - cudmg do chiu nén cia cot thép (kN/m?)

¢ - hé s6 udn doc cua coc
¢p=1,028 - 0,000028827 - 0,0016.
= 1,028 — 0,0003456)4" - 0,0055424

A - dd minh cia coc, A = [y/r (coc tron hodc coc vudng), A = ly/b (coc
chir nhat).

Hodc ¢ tra theo bang sau:

Béing 2.2 H¢ sé uon doc ¢

=lgfr |<14| 21 | 28 | 35 42 | 48 | 55 | 62 | 69 | 76 | B3 | 90 | 97 | 104

ha=lob|<4| 6 | 8 | 10| 12 |14 |16 |18 |20 |22|24 |26 |28 30

P 1.0 | 0.98 ([ 0.96 | 0.93 | 0.90 | 087 | 0.84 | 0.81 |0.78 |0.74|0.70 | 0.65 | 0.60 | 0.35

r - ban kinh cua coc tron hodc canh coc vudng
b - bé rdng cua tiét dién chir nhit

Iy - chidu dai tinh todn cda coc duge xac dinh nhur sau:
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- Truorg hop 1: Khi
thi cong ép (déng) coc:

Trong trudmg hgp nay:
o= wil

trong do: vy = 1.0 (thién vé
an toan xem tai vi tri ndi coc
1a lién két khop, tai vi tri lwc
tic dung khi €p coc nhu tua
dom)

I, - chiéu dai doan coc
lém nhét khi chua ép vao dat.

(Ciing can heu y rﬁng, trong
truwomg hop doan lop ‘:fcfl yéu
ndm trén cung thi cfriéq dai f:
tinh tir day lop dat yéu dén
dinh coc phia trén).

- Trurong hop 2: Khi coc chiju tai trong cong trinh

L (1 doan coc)

Lifc ép coc

-5

v

FrAFEF
Mat a4t

\'4

CHUONG 2

Hinh 2.10 Triecomg hgp thi céng ép (dong) coc

A

404

trong d4t nén

rrrzys

7T
Ngam tuong dudng

v

4

W

v=05

Hinh 2.11 Truemg hgp coc lam viéc chju tai trong céng trinh

Trong trudmg hop nay: lip = va.la
trong d6: vy = 0.5 (thanh hai ddu ngam)

h=1

- -
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. - chiéu dai tinh déi (trong truémg hop ndy xem coc nhur ngam tai vi
tri cich mép dudi dai coc mdt khoang /. coc khi lam viéc (trong phan coc
chiu tai trong ngang).

Thién vé an toan chon gié tri [,=max (lo1. lo2).
2.2.2 Sirc chiu tdi ciia cgc theo chi tiéu dit nén
1- Sirc chju tii ciia coc theo két qua thi nghiém trong phong
a) Xdc dinh sirc chiu tai ciia coc theo chi tiéu co ly cia dar nén

- Sirc chiu tai cho phép ciia coc den, theo dét nén, duge tinh:
), w1 (2.4)

Qa - sirc chiju tai cho phép tinh todn (kN);

Qic - sirc chiu tai tiéu chudn cua coc don (kN);

ki - hé s6 an toan, duoe iy nhu sau: _

- Dbi v6i méng coc dai cao hodc dai thip c6 day dai ndm trén dit c6
tinh nén ltn lém va doi vé&i coc ma sat chiu tai trong nén, cung nhir d6i vm

bét ky loai dai nao ma coc treo, coe chéng chiu tai trong nhd, tiy thude sb
lugmg coc trong mong, tri sb ki 1y nhur sau:

Bang 2.3 Bang xdc dinh hé 56 kye

54 cgc trong méng 1 ke
Mang co trén 21 coc 1.4
Méngcotir 11dén20coc | 155
Maéng co tir 6 ﬂﬁlﬂm | 185
Méng cb tir 1 8én 5 coc J 1,75

Luru y: 1) Néu viée tir'. todn mong coc co ké dén tai trong gi6 va tai
trong cdu truc thi du~c phép ting tai trong tinh todn trén cdc coc bién l1én
20% (trir mong try dudmg ddy tai dign).

2) B6i voi mong chi ¢6 1 coc déng, mang tai trén 600 kN thi k.=1,6.

Xidc dinh sicc chiu tdi tiéu chudn theo chi tiéu co Iy ciia dit nén
Strc chiu tai tiéu chuin ciia coc ma sét thi céng bing phuong phap déng
c6 canh coc dén 0,8m, chiju tai trong nén, duge xac dinh theo cong thirc:

Qie=m(mp gp.-Ap + u Emefyil) 2.5)
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qp va f; - cuong do dit nén dudi miii coc va luc ma sat dom vi ctia dat & mat
bén cua coc, lay theo bang 2.4 va 2.5;

m - hé s6 diéu kién lam viéc cua coc trong dit, I:’i}f ba"mg, 1.0;

mg, my - hé _55 diéu kién 1am viéc cua dat ldn luot ¢ miii coc va & mit bén
coc b ké dén anh huong cia phuong phép ha coc den sire chong tinh toédn
cua dat, xdc dinh theo bang 2.6.

Viée ldy Il‘ﬂng cuomg 4o chiu tai cua dit phai dugc tién hanh trén tit ca
cic lop ddt ma coc xuyén qua. Tm..g trudng hop khi san nén cin gat bo
hodc c6 thé bi x6i tréi dat di, phai tién hanh lay tén g strc chong tinh toan cua
1t ca cac 16p dit nim lan luot bén dudi mire san nén (got bo hodc dudi cdt
x0i & cue bd khi bi 1i).

Bing 2.4 Cudng dj dat nén duwéi miii coc, g,

Cuirng 49 dét nén duwréi mii coc, qp,TIm’
Cua dit cat chit vira
Bosducua | g5 Tho - Thévira | Min Bui
mil coc, m = A 5
Ctia 04t sét véi chi sb sét || béng
0 0.1 02 0.3 0.4 05 06
750 660 300 310 200 110 €0
680 320 210
80 125 70
4 830 (510) (250) (160)
T00 340 220
4 130 80
5 880 (620) o (280) (200)
730 370 240
430 140 85
7 970 (690) (330) (220)
770 400 260
500 150 a0
10 1050 (730) (350) (240)
i 560 A 290 165 100
15 1170 (750) (400)
480
1 620 320 180 110
20 = o (450)
25 1340 800 680 520 350 195 120
30 1420 950 740 650 380 210 130
35 1500 1000 800 | 60D 410 225 140
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Bang 2.5 Liwee ma sat dom vi f

Lirc ma sat don vi, f, Tim®
Cila adt'cdl, chigt viva .
= ThovA | i | Bus ' S R | N . . : |
sdu, m thé vira : i | ;
Ciia dit set whi chi sé sét 1| bang ,
0.2 0.3 04 045 0.6 07 08 0.9 1

1.0 a5 23 15 12 0,5 04 04 0,3 0.2
20 42 0 21 1.7 12 07 05 0,4 04
30 48 5 25 20 1.1 0.8 Q.7 0.6 0.5
_40 | 53 g | 27 22 16 09 08 | 07 0.5
50 55 40 29 24 1.7 1.0 0.8 07 0.6
6.0 58 42 31 25 18 10 08 07 0.6
8.0 6,2 4.4 33 26 1.8 1.0 0.8 07 0,6
10.0 6.5 4.8 34 27 18 1.0 08 0.7 0.6
15.0 72 5.1 38 28 20 11 0.8 0,7 0.6
200 7.9 5.6 4.1 3.0 20 1,2 0.8 0,7 0,6
250 86 6,1 4.4 az2 20 12 08 0.7 0,6
300 9.3 | 6,6 4.7 34 21 1.2 09 08 0.7
350 10.0 70 5.0 36 22 1,3 09 0.8 0.7

Chu thich cua bang 2.4 va 2.5:

- Trong nhimg treomg hop khi ma o bang 2.4 cde gid tr $6 cua qp trinh bay
o dang phdn so, thi tie 56 1a ctia cat con & mau so la cua sét.

- Trong bang 2.4 va 2.5, dj sdu cta mii epe 1 dg sdu trung binh cuia lop dat
khi san nén bang phwong phdp got bo hode diap day dén 3m, nén ldy tie cao irinh
diu hinh tie nhién, con khi got bo va dap thém diy ;iir 3=10m thi lay e cot quy wie
ndm cao hom phan bi got 3m hodc thdp hom mire diap 3m.

D¢ sdu ha coc trong cdc 1op déit o vimg co déng chdy cria mede nén ldy co
hew y dén kha nang ching bi x6i trgi o mirc 1t tinh todn. Khi thiét ké coc cho cdc
dieang viegt gua hao ranh thi chicu sau cua miii coc néu o bang 2.4 nén lay tie cao
trinh dia hinly e nhién o vi tri mong cong irinh.

- Doi wii cde gic tri trung gian cua dg sau va chi 56 5¢1 1, thi xdc dinh qp va
S tie bang 2.4 va 2.5 bang phiromg phap nai suy.

- Cho phép sir dung cdc gid iri g, theo bang 2.4 voi dicéu kign dg chon sau
cua coc trong dar khong bi xdi trdi hodc got bo khing nho hon:

+ Doi vai cong trinh thuy loi: 4m

+ D6i vai nha va cdc cang irinh khdic: 3m.
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- Khi xde dirh f, theo banyg 2.5, ddt nén duge chia thanh cdc 16p nho déng
nhat cé chieu dév khing qud 2.i;

- Tinh todn fi ctiaZdt cd* chdt nén tang thém 30% so vdi gid tri trinh bay
trong bang 2.5. ‘

Bing 2.6 Bdng xdc dinh h¢ 56 mp va my

Hé sé dibu kign lam vige cia ddt duge
ké dbn mdt cach dde 1ap véi nhau khi

Phuong phap ha cge tinh to4n sirc chju tai coa coc

Duwéi mibi cpc ma |Q mal bén coc my
1. Ha cpc dic va coc rBng cé bit mi coc, bing boa 1 1

hoi (trea), bua may va bua diezel.

2. Ha coc béng cach dony vao 16 khoan mbi véi do

sau mii coc khdng nhd kon 1m dudi day hd
khoan, khi duérng kinh 18 khoan mdi:

a) Béng canh coc vudng 1 0.5
b) Nhd hon canh coe vudng S5em 1 0.6
¢) Nhé hon canh cgc vudng hodc duding kinh cge 1 1
tron (i véi try dwérng day tai dign) 15cm

3. Ha coc co x6i nwdc lrong dat cal véi didu kign 1 098

déng tiép coc & mél cudi cing khang xéi nuérc
4. Rung va ép cgc vao!
a) DAt cal, chit vira:

- Cat thd va thd vira 1.2 1
- Cat min 1,1 1
- Cat byi 1 1
b) DAt sél co dd sél I = 0.5
- A cal 09 0.9
- A sél o8 09
- Sat 07 08
c)Edtsétci ddsdl I s 0 1 1
5, Coc rdng hé mi ha bing bia co két cAu hat ki
a) Khi duérng kinh 18 réng cla coc s40cm 1 1
b) Khi duérng kinh 15 réng cla coc >40cm 07 1

6. Coc tron rdng, bjt mdi, ha bing phuong phap
bt ki, t&i d6 sau = 10m, sau do ¢ mé rdng mdi
coc bing cach nd min trong @it cét chat vira va
trong dAt sél co a9 sét I, s 0,5, khi dwdng kinh mé

réng béng: 0.9 1
a) 1m, khéng phy thudc vao loai dAt ndi trén 0.8 9
b) 1,5m lrong A4t cal va & cal 0.7 1

c) 1,5m trong a sét va sét
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Chii thich: H§ s6 my vé my 6. diém 4 bing 2.6 doi véi ddt sét co dj sét 0,5 >
1. > 0 dwge xdc dinh ba~g cacli nji suy.

2- Xdc dinh sirc chiu tdi cia coc thea chi tiéu cwiomg dy ciia adt nén

a) Sure chju tai cuc han cua coc

Qu =Q; +Q, (kN) (2.6)
b) Size chiu tai cho phép ciia coc tinh theo cong thiec
Q.
kN 2.7
Q= FS, FS G i

Q; - sitc chiju tai cyc han do ma sat (kN)

Q; - stre chiu tai cye han do khang miii (kN)

FS;- hé sb an toan cho thanh phﬁn ma sat bén, Iéy bi—"mg 1,5-2,0;
FS, - hé sb an toan cho sirc khing mili ldy bing 2,0 - 3,0.

Viéc chon hé s6 an toan cho thanh phffn ma sat nho hom hé 56 an toan
cho thanh phan khang miii vi: Hai dai lieomg trén khong dat cuc han cimg
luc, thieomg ma sat bén dat cuc han truede siec khang miii.

- Xac dinh sirc chju tai cyc han do ma sat Q:

Q,=u) fi (2.8)

u - chu vi cua tilt dién coc (m)
f5i - lue ma sat dom vi ¢ gitra lop dit thirc i tac dung lén coc (KN/m?)
, - chidu dai cia 16p dét thir i ma coc di qua (m).
- Lire ma sat don vi duge tinh nhur sau:
fyi = Oy, tan @y +cy; (2.9)
cait - lue dinh giira thin coc va dat, kN/m?; véi coc dong bé tong cbt
thép, cai' = ¢i, tronie dd ¢ 1a luc dinh cta l6p dat thir i (lay theo
trang thdi gidi han [);
- g6c ma sat giifa coc va dit nén; véi coc bé tong cbt thép ha béng
phuong phap dong lay @4 = ¢, trong d6 ¢, 12 gbc ma sat trong
ctia 16p dét thir i (liy theo trang thai giéi han I);
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oy’ - (mg suét hiru hi¢u giira 16p dét thir i theo phuong vuéng goc vai
mat bén coc, kN/m?:
oy =0,k (2.10)
trong d6: &,;’- (mg sudt hiru hiéu giira 16p dét thir i theo phuomg thing dimg
ke - hé s6 ap luc ngang cia lop dit thir I, ky=1-sing,
- Sirc chiju 1ai cu.c han do khang mii Q, (kN):
Qp =Apg, (2.11)
A, - dién tich liét dién ngang cia mili coc (m?)
qp - cuéng do dit nén dudi miii coe (kN/m?).
- Theo Terzaghi:
qp =1.3cN; +N .o, +ctyd N, (2.12)

Ne. Ng, Ny la céc hé sb sirc chiu tai phu thude vao goc ma sit trong cua dit
duéi miii coc @' (theo trang thai gioi han 1), duoe tinh theo cong thire hoic
bang tra sau:

EZ{EHM-WZ]Igm
N, =cotgp -1 (2.13)
2cos? [ + {p}

Z{thfd--tpf‘ljlgtp

Nq = (2.14)
P
2(:05[ + - ]

N —-1- Rp e L
T 2{cos’ g

Bing 2.7 Cdc hé 56 siec chju tai Ny, Ny, Ny theo ¢ cua Terzaghi

(2.15)

9 [(Na [NJ NJ 9 [NJ [N NJ

o 1 5.7 ] 27 15.896 28.236

1 1.105 5.997 28 17.808 612 _
2 1.220 6.300 29 19.981 34.242

3 1.347 6.624 30 22 456 ar.1g62 19.7




MONG COC PE TONG COT THEF CHE TAD SAN 33

4_'_ 1.487 6.964 KB 25282 40.411
_-_5 1_;4'2 7. 35;__.”[].5 _:_!2 28 517 44 036
B 1.812 7.730 a3 32.230 4R.090
7 | 2001 | 5151 3 | 36504 | 52637
B 2209 H_l;._ﬁﬂz 35 41.440 S7.754 42.4
9 | 2439 | 9086 36 | 47156 | 63.528
10 | 2694 | 9605 | 12 | 37 | 53799 | 70067
""71 2975 10.163 s G1.546 77.495
12 | 3288 | 10.763 39 | 70614 | 85966
13 3634 11.410 40 81.271 95.663 100.4
14 | 4019 | 12.108 41 | 93846 | 106.807
15 | 4446 | 12861 | 25 | 42 | 108750 | 119.669
-_‘;E 4922 13676 43 126.498 134 580
-_1? 5451 14.5I5*.] | 44 147.736 151.950
18 | 6042 | 15517 45 | 173285 | 172285 | 2075
19 | 6701 | 16558 46 | 204191 | 196219
20 | 7439 | 17690 | 5 | 47 | 241.800 | 224549
-_i-"'l_ 8.264 _1-3 925 -_ 48 287.855 258.285 7801
22 | 0190 | 20272 | [ 40 | 344638 | 208.718
23 | 10231 | 21748 | 50 | 415146 | 347.500 | 11532
24 | 11401 | 23081 |
25 [ 12720 | 2515 | 97
26 14.22_ é; .355 -

¢' - luc dinh ciia $it dvGi mili coc

oy - (mg snat ¢d hidu theo phuong thing dimg do dit nén giy ra tai
cao trich mili cce

a - hé s6 phu thude vio coc hinh dang coc, a = 0.4 (néu coc vudng) va
a = 0.3 (néu coc tron)

d - canh cgu vudng hodic dudmg kinh cia coc tron.
- Theo Vesic (1973)-
qp =¢N.+N, oy +ydN, (2.16)



4 CHUONG 2
N, =tg2{a5+2e“‘5¢J (2.17)
2
Ne= (N - 1)cotgg ; Ny=2(Nq + 1)igo (2.18)
Bang 2.8 Gid trj cdc hé 56 siec chju tdi theo @ cua Vesic (1973)

9 M, N N, ¢ N, N, N,

0 1 5.14 0.00 24 8.60 19.32 9.44

1 1.09 5.38 0.07 25 10.68 20.72 10.88

2 1.20 5.63 0.15 26 11.85 22.25 12.54

3 1.3 5.90 0.24 27 13.20 23.94 14 47

4 1.43 6.19 0.34 28 14,72 25.80 16.72

5 1.57 6.49 0.45 29 16.44 27.88 19.34

6 1.72 6.81 0.57 30 18.40 30.14 22.40

7 1.88 7.186 0.7 N 20.63 32.67 25949

8 2.06 7.53 0.86 3z 23.18 35.49 30.21

9 2.25 7.92 1.03 33 26.09 38.64 35.19

10 2.47 B.34 1.22 M 20.44 42.16 41.06

11 2.1 8.80 1.44 as 33.30 46.12 48.03

12 2.97 9.28 1.69 36 37.75 50.59 56.31

13 3.26 9.81 1.97 37 4292 55.63 66.19 \
14 3.58 «0.37 2.29 38 48.93 61.35 78.02

15 3.94 10.98 2.65 39 55.96 67.87 92.25
16 4.34 11.63 3.06 40 64.20 75.31 108.41
17 477 12.34 3.53 4 73.90 83.86 | 130.21 |
18 5.26 13.10 4.07 42 85.37 93.71 155.54
19 5.80 13.83 4.68 43 99.01 105.11 | 188.53
20 6.40 14.83 5.39 44 115.31 118.37 22463
21 7.07 15.81 6.20 45 134 87 133.87 2711.75
22 7.82 16.88 7.13 48 158.50 152.10 330.34
23 B8.668 18.05 8.20 47 187.21 173.64 | 403.65

3- Xdc dinh sirc chju tdi cila cpc theo két qud thi nghigm xuyén hign trumg
a) Theo két qua thi nghi¢m xuyén tinh (CPT)

Sire chju tai cyre han ciia mét coc:
Q,=Q,+Q,

Sirc khang miii cyrc han & mili x4c dinh theo cong thirc:

=Apqp

(2.19)

(2.20)
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Gia tri cua qp duge xac dinh theo cong thirc:
qp =K. T, (221)
K. - hé s6 mang tai, l4y theo bang 2.9
q. - strc chdng xuyén trung binh, Iy trong khoang 3d phia trén va 3d
dudi mii coc.
Stre chju tai cye han do ma sét, duge xdc dinh theo cong thirc:
Q, = UZIrifs'l (2.22)
l;- chiéu dai cia coc trong 16p dat thir i
u - chi vi tiét dién coc (m)
foi - luc ma sdt don vi cia lap dét thir i va duge xéc dinh theo cudmg
dd dat nén & miii coe q. & cing dd siu, theo cong thite:
f, =doi (2.23)
Q;
a; la hé sb lay theo bang 2.9.
Strc chiu tai cho phép ciia mét coc Q,:
Qy
==u 224
Qq TS (2.24)
FS - hé sb an toan ldy bing 2-3.

Bdng 2.9 Bang xdc dinh hé s6 K. va atheo loai ddt

DAt logi sét chay, bun <2 000 0,50 30 15
Dét loai sét cirng vira 2.000+5.000 0.45 40 a5
D4t loai sét, cimg dén rt cirng =5.000 0,55 60 35
Cat chdy 0+2.500 0,50 | (60) as
ao
Cat chat vira 2.500+10.000 0,50 | 100 (120)
80
Cét chat dén rat chat >10.000 040 | 150 (150)
120
B4 phan (mém) >5.000 0,30 | 100 a5
B4 phén, phong hda, manh vyn >5.000 0,40 60 (150)
120
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Chui thich:
- Can hét strc thn trong khi ldy gid trj ma sdt bén ciia coc trong sét mém va bim
vi khi tdc dung mot 1di trong rdt nho lén né, hodc ngay ca vdi tai trong ban
than, ciing lam cho dat nay lin va gdy ra ma sdt am.
- Cdc gid tri trong ngodic ¢6 thé sir dung khi dong coc lam chdr ddt.
- Vi gid trj trén twong tmg voi miii con dom gian (dwomg kinh miii cén
35. 7mm, géc nhon miii'cén bang 6(°).
b) Strc chiu tdi ciia coc theo két qud xuyén tiéu chudn
Theo TCXDVN 205-1998:
- Sirc chiu tai cyre han cia coc tinh theo cong thirc cia Meyerhof
(1956) (diing cho dat rén):
Q, =K\NA_+K,N A, (2.25)
Qu
==u 2.26
Q, FS (2.26)
N - chi sé SPT trung binh trong khoang 1d dudi miii coc va 4d trén
miii coc

Ap - dién tich tit dién mii coc, m*

N - chi s6 SPT trung binh doc thén coc trong pham vi lop daét roi

A - dién tich mat bén coc trong pham vi ‘op dat réi, m?

K, - hé s, ldy hﬁng 400 cho coc dong

FS - hé s6 an toan ap dung khi tinh toén stc chiu tai cia coc theo
xuyén tiéu chuan lay biang 2,5+3,0.

- Strc chju tai cho phép cua coc tinh theo cong thirc cia Nhat Ban:
Q, = %[t::.l*~lﬂ..e‘!ugI +(0.2Ng.Lg + N..L )u] (2.27)

\, - chi s6 SPT nia dit dudi mili coc

., - chi 50 SPT cuia |6p dét roi bén than coc

M- chi s6 SPT cua lop dit dinh bén than coc

L. - chiéu dai doan coc nim trong dat roi, m

L. - chiéu dai doan coc ndm trong dat dinh, m

u - chu vi cta tiét dién coc

u - hé sd, phu thude vao phuong phép thi cong coc.

Coc bé tong cot thép thi cong bing phuong phap déng: o= 30
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4- Xdc dinh sire chju tai cia cgc theo cong thire thir djng
a) Xde dinh siec chiu tai cia coc theo cing thirc cua Gersevanov
Stre chiu tai che phép cia coc:
Q, = Qe (2.28%)
k ic
Qtc - stre chiu tai tiéu chudn tinh theo cong thirc ddng ciia Gersevanov, kN
Ky - hé s6 an todn, xdc dinh nhu sau:
+ Madng ¢o trén 21 coc: k=14
+Moébngcotir 11 dén 20 coc: k=1,55
+ Méng 6 tir 6 dén 10 coc:  kie= 1,65
+Mong cotir 1 dén Scoc:  ke=1,75

- Sirc chiu tai tifu chuén ctia coc Q. (kN), xéc dinh theo céng thirc:
Q=L (2.29)

- sire chiu tai cure han cua coc, (kN), xac dinh theo (2.30) hoac (2.31)
Kg4- hé sb an toan theo dit:

Trong triwong hop 56 coe dwoe thie & nhitng diéu kién ddt nhiwe nhau,
ma nhao hon 6 coc, 1ay Qu= Qumn va k= 1,0.

- Trong truémg hop s6 coc duge thir & nhimg diéu kién dét gidng nhau,
bang hogc 1ém hom 6 coc thi sirc chnng gu:rl han QQ, xéc dinh trén co so két
qua xur ly théng ké cic gid tri riéng cua sire chiu tai cia coe theo s6 liéu thir,

Khi thie dong coc dong, néu dp chéi thue (do dugc) e > 0,002m; Q,
xdc dinh theo cing thiee:

nFM
2

Q, = (2.30)

1230 Wy +el(We+ W),
nFe, W, +W_+W,

Néu do chdi thue (do dugce) er< 0,002m thi trong dyu an ddng coc nén
x€t viéc dung bua co6 nang luong va dip lon dé ha coc, & nang luong nay do6
chdi er > 0,002m. con trong trromg hop khong thé déi duge thiét bj déng
coc va khi do duge do chdi dan hoi, thi sirc chiu tai cuc han nén xdc dinh
theo cong thire:

1 2er+c
Qu=_ r

20 e; +c

(2.31)

1480, (e *Q) W o
{23r+c}2 W+Wc



38

CHUONG 2

n - h¢ s6 lay bing 1500kN/m* déi véi coc bé tdng cbt thép ¢é mii coc;
F - dién lich duge gidi han bing chu vi ngoai cua tiét dién ngang coc;
M - hé sb liy bﬁng 1,0 khi déng coc bing bia tac dung va dap, con khi

ha coc bang dung thi liy theo bang 2.10 phu thudc vao loai dat
dudi mii coc;

©, - ning lugng tinh todn cia mot va ddp cia bia, (kN.m) lay theo
bang 2.11 hodc nang lugng tinh toan ciia may ha bing rung - lay
theo bang 2.12;
er- do chdi thuc, bing d§ lin cia coc do va dap ciia mot nhét bia, con
khi ding mdy rung 13 d§ lin ctia coc do cdng cia may trong thoi
gian m§t phat, m;
¢ - 45 chéi dan hdi cta coc (chuyén vi dan hdi cia dit va coc), xac
dinh bang mdy do d6 chai, m;
W - trong luong ctia phin va dip cua baa, kN;
W, - trong lugmg ctia coc din (khi ha bing rung W, = 0), kN:
W, - trong lugng cta bia hodc cia may rung, kN;
€ - hn:,.* so phuc hoi va dép, khi déng coc va coc ﬁng bé tdng cot thép
h@ng bia L{ig dong dip c6 diung mi dém gﬁ, lay g’ = 0,2 khi ha
bing rung, 14y &* = 0 - hé sb, I/t, x4c dinh theo cong thire:

o=lPo, My W oh (2.32)

4F Q W+W,

no, Ny - hé s chuyén tir sirc chdng dong sang strc chdng tinh cia dat, liy
lan lugt bﬁng ddi véi dit dudi mili coc ng = 0,00025s.m/kN va
d6i vai ddt & mit hdng coc ny= 0,025 s.m/kN;

€2 - dién tich mét bén coc tiép xic vai dit, ml;
g - gia toc trong trudng, lay bing 9,81m/s%;

h - chiéu cao ndy dau tién ciia phan va dap cia bua ddi véi bia diesel
iy béng h = 0,5m; déi véi cac loai bia khéc, h = 0;

H - chiéu cao roi thuc té ciia phin déng cia bia, m

Chu thich:

1- Cdc gid tri cﬁq W, W, W.va W, dimg trong cing thuee tinh todn ndi trén
khong c6 hé so wvirgt tdi.

2- Trong tricomg hop c6 chénh léch hom 1.4 ldn vé sirc chiu iai cua cpc xdc
dinh theo cdc cing thire (2.30 va 2.31) véi stic chiu tdi xdc djnh bang tinh
todn duwa vdo tinh chat co ly cua dat can kiém tra thém bang phuemg phdp
nén (inh.
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Bing 2.10 Hé so M

Loai dit dudd mii coc Hisd M
1. S6i can cb chéit lp nhét cat 13
2. Catthd vira, chat trur3j binh va & cat cirng 1.2
3. Cat myn chat trung binh 1.1
4. Cat byi chat trung binh 1.0
5. A sét déo, a sél va sél cirng 0,9
6. A sél va sét nira clrng 0,8
7. A sétva sétkhd déo 0,7

Chu thich: Trong cdt chdt, gid tri cia hé so6 M noi ¢ diém 2,3 va 4 nén tang
thém 60% con khi ¢6 iai ligu xuyén tinh - tdng 100%.

Bang 2.11 Nang lugng tinh toan @, cua bua

Kidu bda Ning lugmng tinh todn cia va dip bia 8, kNm
1. Bua treo hodc tac dung don ddng 10WH
2, Bua diesel éng 9.0WH
3. Boa diesel can va dap don AWHW(H-h)

4, Bua diesel khi dong kiém tra lai
bang va dap don

Chii thich: O diém 4, h - chiéu cao ndy ddu tién phdn va ddp cua bia
diesel do dém khong khi gdy ra, xdc dinh theo thude do, m. Deé tinh todn so bg
cho phép h = 0,6m déi véi biia kiéu cgt va h = 0,4m déi véi biia kiéu ong.

Bdng 2,12 Nang luong tinh todn &, cua biia rung

Luwe kich thich cia T

100 200 300 400 500 600 | 700 | 80O
may rung, kN

Ming Iwgeng tinh todn
trong derong vaddpcda | 45 90 130 175 220 65 310 | 350
may rung 8,, kNm

I

b) Cong thire ding Hilley
Sirc chiu tai gidi han xac dinh theo cong thirc:
2
Q,= kWh _ W +e*W, (£.33)
W+ W
er+§(c|+c1 +c3) e

k - hiéu suit co noc cuia bia déng coc; mot so gia tri duge kién nghj sir
dung nhur sau:
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+ 100% d6i véi bia roi ty do diéu khién ty ddng va bia diesel
+ 75% dbi véi bia roi tu do ning bing cap toi
+ 75% + 85% di véi cac loai bua hoi nuée don dong.
W, - trong lugng clia coc, kN
W - trong luong cua bua dong, kN
h - chiéu cao roi bua, m
e - hég sb phuc hoi, mét sé gia tri cia e nhur sau:
+ Coc co dav bit thép: e = 0,55
+ Coc thép co dém dau coc bing gd mém: e = 0.4
+ Coc bé tong cbt thép, dém diu bing gb: e = 0,25
er - dd ltn ciia coc dudi mot nhét bua khi thi nghiém (dd chdi), m
¢ - bién dang dan hdi cua diu coc, dém dau coc va coc din, m
¢, - bién dang dan hdi cia coc, m:

Q,L
AE

¢3 - bién dang cua dit nén, thudmg Iy bing 0,005m
A - dién tich tiét dién coc, m?

5 e (2.34)

E - médun dan hdi cia vat liéu coc, kN/m?.

Hé sb an toan khi ap dung cong thirc Hilley Fs = 3,0.
S- Thiét ké mong coc trong viing cé dpng dit

a) Khi tinh toan sirc chju tai cia coc lam viéc dudi tai trong nén hodc
nhd, gid try Qp va Fi nén nhan vdi hé so giam thap dicu kién lam vigc cia dat
mém Mg va M, cho trong bang 2.13 trir truémg hop coc chong 1én da va diat
hon lvm.

(iid tri Qp cling phai nhdn véi hé so diéu kién lam viéc Mﬂ =1khiL
>53vaMs =09 khi Le <3, trong d6 Le - chiéu dai tinh d6i cua coc xic
dinh trong phén tinh coc chiu tai trong ngang. Ma sat bén coc, Fi trong
khoang giita mat dét dén d siu hu lay bang 0:

fips et (2.35)

Upg
apg - hé sb bién dang, xdc dinh trong phin tinh coc chiu tai trong ngang.
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b) Khi tinh toan coc theo diéu kién han ché ap luc lén dat qua mdt bén
cua coc néu trong phan kiém tra coc chiu tai trong ngang, dudi tac dung cua
tai trong d-:)ng dat, I'.l;‘,-r gid tri cia goc ma sdt trong, tinh todn ¢, giam nhu

sau: d6i véi dong dat tinh toan cép 7: giam 2 dg, cap §: giam 4 do, cap 9:
giam 7 dob.

¢) Khi tinh toan mong coc cia ciu, anh huimg cia dong dit dén diéu
kién ngam coc vao cat bui no nudc dit sét va 4 sét déo chay vao déo mém
hodc 4 cat chay thi hé sé K cho trong phin tinh coc chiu tai trong ngang phai
giam di 30%.

Khi tinh todn sirc chiu ti trong cia coc chiu tac dong cua lyc ngang
cdn phai ké dén dac trung ngdn han cua tac dong dong dit bing canh tang hé

6 12 thém 30%, con trudng hop mong mdt han coc véi tai trong téc dung
tai mdt phang vudng goc véi hang do thi n; tang 1én 10%.

~d) Sire chiu tai coa coc, Q, kN lam viéc véi tai trong nén va nhd
thﬁng dimg theo kél'quﬁ thi nghiém hién truong phai duoc xac dinh co xét

dén tac dong dong dat theo cong thire:
Qe =ke.Qy (2.36)

ke - he s, hﬁng i s6 giira gia trj stre chiu i rong nén caa coe Q, nhan duge
ban@, cach tinh theo nhimg chi din & diéu a va b c6 xét dén tac dong dong
dit vai gid tri tinh theo diéu kién khong tinh dén tic dong déng dit.

Qy - sure chiu tai cyc han cua coe, kN, xdc dinh theo cdng thire khong tinh
dén tac dong dong dat.

Bang 2.13 Bang xdc dinh hé sé Mg Va me;

! Hé 56 didu kidn 1am vide m_ db H§ sb dibu kién lam vigc m,, dé |
cip hiéu chinh qg trong ddt higu chinh {_, trong dit :
|
d

::: Cat chat Cat chit vira) Sét byl & A sét c:;::f:r:i Siét bui & A sét i
tinh T 1
toan |Am val No |Amval No L<d N <l |Amval Mo < 0sl |075s) l
it am | nudc | it am o <05 | itam |nuoc <075| <100 !

7 1 09 | 095 |08 i 095 | 0,95 | 090 | 095 0,85 0.75

|L 8 |09 | 08 |0O85|07| 095 | (90 | 085|080 050 | 080 0.70

| 9 | o8| 07 |075 09 | <85 |075|070| 085 | 070 | 060

e) Ddi vai mong trong vang dong dit cho phép dung tat ca céac loai
coc, trir copc khong co cot thép ngang.
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Khi _thiét ké miag coc trong ving cé dong dit, phai dua miii coc tu=
lén loai dét da, dat hon lém, cét chit va chit trung binh, dét sét co chi so sét
I =0,5.

'Khéng cho phép tya miii coc 1én cdt réi bdo hoa nude dt sét bui co
chi so s¢t [ = 0,5.

f) Pd cam sdu coc vao trong dat & ving dong dét phéi lén hon 4m, va
khi miii coc ndm trong nén dét cat bdo hoa nudc chat vira thi khdng nhé hon
8m, trir truomg hop mii coc tya trén da, cho phép giam d¢ chdn sdu coa coc
khi c6 nhimg két qua chinh xac ciia thi nghiém coc tai hién truong bing tic
dong béi dong dét md phong.

g) Dai coc duén twémg chiu lye cia mét khdi nha hoic cong trinh can
phai lién khéi va bd tri trén ciing mdt cao dg. Trong truémg hop lién két
ngam, chiéu dai ngam coc vio dai duge xac dinh bing tinh toan c6 ké dén
tai trong dong dit. Khdng cho phép xdy dung méng coc khdng ¢ dai cho
nha va cong trinh.

h) Khi ¢6 dii co sor kinh té - k§ thudt, che phép ding méng coc c6 dém
trung gian béng vt liéu r&i (da rdm, soi san, cat hat thoé lom va cat trung).
Giai phap nay khong dugce sir dung trong nén dét truomg no, dit than bun,
dit 1an wét, & nhimg ving c6 hién tugng trugt va hang ngdm (carst va viing
khai thac mo). Khéng nén tinh toan coc Chl.l.l tai trong ngang trong mong co
dém trung g:an Stre chiju tai trong nén cé ké dén tic df,‘-ng dr,mg dit nén xdc
dinh theo tit ca mat bén cua coc, tirc 14 h, = 0, con hé sb diéu kién lam viée
ctia mili coc dudi tac dung dong dat my Ia:,r bing 1,2.

6- Sirc chiu tdi thiét ké

Thién vé an toan, tai trong thiét ké phai lay gié trj nho nhat cia cac gia

tri sirc chiu tai cho phép tinh & trén.
Qurk =min(Qy;)

Ngoai ra, dé khi thi cong khong bi phd hoai cge theo vit liéu lam coc,
stre chiu tai coa coc theo vit liéu lam coc (trong tn.rbng hop thi cong coc)
phai lén hom sic chju (i cyre han cia coc theo chi tiéu dat nén,

7- Kiém tra sicc chiu tdi ciia coc

Khi chon duoc sire chiju tai thiét k& cia coc dé thiét ké mong coc, cin phai
thi nghiém dé kiém tra lai sirc chju tii cia coc tai hién trudmg nhur thi nghiém nén
tinh coc, thi nghiém bién dang lém PDA (Pile Dynamic Analysis). ..
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2.3 XAC DINH SO LUGNG cOC VA BO TRi TRONG COC
2.3.1 So lwgmg coc
Xac dinh so bd sb luong coc:
N"
n,=
Qark

B (2.37)

N" - Irc doc tinh toan tai chén cot (ngoai lyc tac dung lén mong)
Qurk - strc chiu tai thiét ké cua coc
P - h¢ 5{3 xét dén do moment va lyc ngang tai chin cét, trong dai va
ddt nén trén dai, thy theo gia trj cia moment va luc ngang ma chon
gida tri B hgp ly. Thudmg p = 1.2+1.5
n. - chi la s6 luong coc so bd, can duge kidm tra & cac bude tiép theo.
2.3.2 B tri céc trong dai
I- Nguyén tic bo tri coc frong dai
- Théng thudmg céc coc duge bd tri theo hang, day hodc theo luréi tam gidc.
- Khoang cach giira cac coc (tir tim coc dén tim coc): S = 3d = 6d

(d: duémg kinh hay canh coc), néu bd tri trong khoang nay thi coc
dam bao duoe sirc chiu tai va cic coc lam viéc theo nhom.

Hinh 2.12 Ving anh hiwong cua coc khi lam viéc

+ Dé it bj anh huéng dén stre chiu tai cla coc (do coc lam vige theo
nhém), thi nén bo tri coc toi thiéu 1a 3d.

+ Khi bé tri coc 1én hon 6d thi anh huémg 13n nhau gitra cic coc c6 thé
bo qua, khi d6 xem nhur coc lam viéce riéng lé.

+ Khi tai dimg léch tdm hodc kich thuée dai lon ¢b thé bé tri sao cho
phan luc diu coc tiromg dbi bing nhau.
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. . i g s cagaa Ol
- Khoang cach tir mép ngodai cia coc dén mép ngoai cua dai tir 5— +E

- Nén bé tri coc sao cho tAm ¢t triing véi trong tdm nhom coc.

a) Mong c6 2 coc: Nén bé tri coc sao cho luc ngang va moment lén
theo chiéu mat phing coc.

Bai coc
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|
r{- I"I"I rta
el = v
gl Lo lhtea . L
N % e
0o 8
L 3d_ 3d ]
a) h)
Hinh 2.13
2.4 KIEM TRA TAI TRQNG TAC DUNG LEN COC
Tai trong tac dung lén coc:
by
I | — 5
I I
I‘Eg Eﬁ.
I
| 3 IM, g 1|
s 3 i - Tl . O (PR
AL
I 2 5 8
i I
faas 7
I S| || R ottt Jd
Hinh 2.14 So do luc tdc dung lén coc
prad 2 MYk 0 Mysy, (238)
n

X Xw

n - 56 lugng coc

Xi, ¥i - khodng cach tir tim coc thir i dén tryc di qua trong tim cic coc
tai mit phing day dai.
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% =%y <0 y2=Ys =Yg <0
# y X=X ::"D = = }ﬂ
Vidy &linh vE214, 477 " 877 poge IITIATY2

=M, - tdng moment tai ddy dai quay quanh tryc x tai trong tim nhém coc
EM," - téng moment tai ddy dai quay quanh tryc y tai trong tim nhom coc
- Kiém tra sirc chiu tai cua coc:

Pmax 5 QaTK.
P. >0

min

(2.39)

Néu Ppi < 0, thi phai kiém tra coc chju nhd:
Qanné + W > | Pryin | (2.40)
W - trong luomg ctia coc (lay hé sb vurot tai do trong luong ban thin < 0.9)
Qanné - stfc chiu nhd an todn cia coc (stre chiju tai cho phép cta coc do
phin ma sat giy ra).
~ -Khi kiém tra coc chju nhé nén kiém tra kha ning chiu lyc tai cdc mdi
noi coc va kha ning chiu kéo ciia coc.

Ciing cén luu y réng, cong thirc xéc dinh phan lyc déu coc & trén duge
quan n:ém la dai coc cimg tuyét doi. Vi vy, khi dai coc ¢6 kich thude 16n
nhu mong coc dai bang ho#ic dai bé thi dai khéng dugc xem la cﬁng tuyét
do6i. Viviy, khi xac dinh ni lyc trong dai va phan lyc déu coc, thi can giai
theo phuong phép phén tir hiru han.

2.5 UdC LUGNG DO LON cUA MONG cOC
2.5.1 Tinh to&n d§ liin ciia nhém cQe
1- Xdedjnh kich thuwdc mdng khii quy wdc
Dy tinh d lan cia nhém coc duge dya trén md hinh méng khoi quy
udre. C) hai cach xac dinh méng khdi quy wdée nhu sau:
a) Truwomg hop 1: Coc di qua nén nhiéu lép
Fanh gidi méng quy ude
-Phia dudi la mit phﬁng AC di qua mili cgc duge xem la day mong;

- Phia trén 12 mit dit san nén BD, véi AB = 12 46 sdu dat méng (tir
mat dét dén cao trinh mii coc);
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- Phia canh la c.c mat phing dimg AB va CD qua mép ngoai cing cua
hiang coc bién tai khodng cich Ly tan (¢w/4) nhung khong lém hon 2d (d -
dudmg kinh hodc canh coc vubng) khi dudi _mf.'li coc ¢o 1op sét bui vai chi 5o
sét I > 0,6; khi c6 coc xién thi cic mit phing dimg néi trén di qua miii coc
xién nay:

b _ E‘Pifi
le

0 (2.41)
@; - goc ma sat trong ctia 16p dét c6 chiéu day /;

Ly - 46 séu ha coc trong dat ké tr ddy dai, Ly, =¥/,

Chii thich: - Néu trong chiéu dai cia coc ¢ Iﬂp dat _yL:u {bun than bimn...)
day hon 30cm thi kich thude ddy mong quy udc giam di bang cdnh ldy Ly la
khodng cdch tic miti coc dén ddy lop dat yéu;

- Trong luong ban thdn clia méng quy woc gé:m trong luomg coc, dai
va dat nam trong pham vi méng quy wirc.

b) Truang hgp 2: Cpc di qua nén dong nhat
Ranh gidi méng quy wic khi dét nén la dong nhdét

~ Cach xac dinh méng quy wée tuong tu cich 1, chi khac 1a Ié‘.y goc md
biang 30° cho moi loai dat ké tir d sau 2Ly/3 (H.2.15).

Ranh gidi cua méng quy wdc khi coc xuyén qua mjt sé lép dat yéu tia
vao !ap ddt cung cd h xac d]ﬂh mong quy udc nhu mé ta trong canh 1,
riéng géc mo ]a}f bing 30° ké tir 4§ sdu 2L,/3, véi L) - phdn coe nim dudi
lép dét yéu cudi cing (H.2.16). :

Ranh gici cria méng quy woc khi ddt nén nam trong pham vi chiéu dai
cpc gum nhiéu 1&p ¢o6 sirz chju tai khiac nhau.

- Chiéu rdng va chiéu dai ban méng quy udc 1a ddy hinh khéi cé canh
mé rdng so v6i mét dimg ciia hing coc bién bing 1/4 cho dén 49 sdu 2Lw/3,
tir d6 trér xudng dén mat phing miii coc géc mé bing 30°,

- D6 sdu dit mong quy udce la tai mit phﬁng miii cgc.

Ung sudt phy thém phan bo trong dit nén, dudi miii coc c6 thé tinh
toén theo 1&i gidi Be. ssinesq véi gia thiét ban méng quy wéc dat trén ban
khong gian dan hai.

D lin ciia méng quy uéce duge tinh theo phuong phap quen biét nhu
doi véi mong ndng trén nén thién chién.
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2 Lou=b+2 Ltb.tan(py/4) .

Hinh 2.15 Xdc dinh mong khéi quy woc theo trucmg hop nén nhiéu lop

e
#

F ¥ ’

Ly ;

L :
# #
S,

2/3L1g

T1/3L:8 P‘ i _‘f,
/\L\AI,- i IJAI, ne R :w

Lo=b+(2/3).Ltb.tan(30°)

b

Hinh 2.16 Xic dinh méng khoi quy wic theo truong hop nén déng nhat
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¢) Truomg hop 3: Coc di qua Iép dit yéu va lép dit tot

o
LT A o V. Ve

2
2
2
g
2

2 2 ¢

I EA Ay B o T are ¥

N
REMEEE

'SEEREE
2.2 22222
N\

X
N

¢ 2 ¢

LA AT EAY A BN LoVl "

' 2/3L1g

Ly

b+(2/3).Lib.tan(30%)

'
'

Hinh 2.17 Xdc dinh mong khii quy udc theo trucng hgp nén dong nhat
(co lop dat yéu)
2- Kiém tra én dinh ditt nén dudi ddy mong khai quy woc

Diéu kién 6n dinh nén dudi méng khdi quy udc la:

NI.E .
Pib = %w <Rqu (242)
Mh‘:
Pmax = Pub +Zw_ <1.2RM, (2.43)
qu
MTE
Pin =P~ Z,:H >0 (2.44)
qu

P p - &p lyre trung binh tiéu chuén dudi ddy méng khéi quy uée
P max - 4p lyre 16m nhit duéi méng khdi quy wde
P min - &p lure nho nhét dudi day méng khéi quy wérc
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5

EN* - tfmg luc doc tai tim day mong khoi quy uée (bao gém luc doc
tai chan cét, trong lrgmg ban thin caa dai coc, coc, dét trén dai
va phén dat nam trong méng khdi quy wéc)

EM" - tong moment & ddy moéng khéi quy uéc ldy bing IM tai tim

day dai

L i . = A = A . L s s
Wa - moment chong udn cda tiét dién mong khoi quy wdc

2

qu]-'qu . s
( Wy S khi moment quay theo huéng Ly hodc

ngugce lai Wq“

2

=—"_1% khi moment quay theo huéng By)

Lqu. Bqu - chiéu dai va chiéu rong clia méng khéi quy wée.
R'qu - stre chju tai ciia dét nén dudi day méng khéi quy uéc (tinh todn
theo trang thai gidi han I1, giong nhur méng don).

3- Kiém tra dp lin cia méng khéi quy wéc

S <[8],,

[S]gn - dO itn gidi han duge xdc dinh theo bang 2.14.

(2.45)

Bing 2.14 Bién dang gici han ciia nén (theo CHUP2.02.01.83)

D4 lun 1§ch B4 lin trung binh Sg,
Céng trinh twong dbi | DY nghlbng Iy, | hode ien nhidt Spu,
(ASIL)gn {trong ngogc), cm
1. Nha san xudt mdt thng va nhd déan dyng
nhidy tdng c& khung hoan todn:
- Bang bé tng cbt thép 0,002 (8)
| - Bing thep 0,004 - (1)
2. Nha va cing trinh mé trong két clu khéng
xult hign ndi ke do 4O Iin khong déu. 0,006 - (15)
3. Nha nhidu tAng khng khung véri turdg
chiu lre:
- Béng tmiop 0.0016 0,005 10
- Bang khdi I&n hodc cé thé x3y gach khang
cd thép 0,0020 0,0005 10
- Nhir trén nhung cb thép, trong g6 cb gidng
b téng cbil thép 0,0024 0,0005 15




52 CHUONG 2
" Céng trinh thép chira van thang bing kétl -
cdu bé 1ang cbt thép:
- Nha cbng t4c va xi 18 két chu db tai chd
lign khdi trén cing mdt mang be 0,003 40
- Nhur trén nhung két chu 1p ghép 0,003 an
- Xi 16 39c 13p két cdu toan khdi ab tai chd 0,004 40
- Nhu trén nhung két chu 1dp ghép 0,004 30
- Nha cbng tac dirng dbc lip 0,004 25
5. Bing khai o chibu cas H, m :
-H= 100 m 0,005 40
100 = H < 200 B 1H{2H) ki
. 200 < h < 300 10{2H) 20
-H =300 14(2H) 10
E. Céng trinh cimg cao dén 0.004 20
7. Cting trinh lién lac, ang ten:
- Thén thap tidép a4t 0,002 20
- Than thap phat thanh cach dign vei gt . 0,001 10
= Thap phat thanh 0.002 L
- Théap phat thanh séng ngén 0,0025 - |
- Thap (block riéng r) 0,001
8. Try dudmg day tai dign trén khiing
- Try trung gian 0.003 0,003 -
- Try neo, nea goc, try gée trung gian, try &
viing cung, cira chinh cia thiét bj phan phbi
kidu hr. 0.0025 0.0025 =
- Tru trung chuyén dac bigt 0,002 0,002 =

S - d¢ lan trung binh cia dit nén dudi ddy mong khéi quy wac

Cac budc tinh d6 lin cua méng khoi quy ude theo phwong phap tong

phin t6.
Birge 1: Xiac dinh ap lyc gay lun

Pe =Pib— 2. Y1 b,

(2.46)

ZT{ hi - {mg sudt co hiéu theo phuong dimg do trong luong ban than ty

nhién ctia dat nén gay ra tai day mong khéi quy udc.

pit - ap lyuc tiéu chudn trung binh cua dit nén dudi day mong khéi

quy uoc.
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Burée 2: Chia lép phén td
Chiéu day cua 16p phén t6 duge xac dinh theo diéu kién sau:
i (0.4-0.6)By,

Tuy nhién, hi¢n nay vi ¢0 cdc chuong trinh tinh toan bﬁng may tinh,
nén chiéu day lép phéan 16 nén chia cang nho dé dat dugc dd chinh xéc cao.

Bude 3: Xac dinh d§ lin cia 16p phan t6 thir i, chiéu day h;
B3.1. Xac dinh o;: (mg suit trung binh & chinh giira lop dat tha i
trude khi co cong trinh (do trong lugng béan thin dét nén gay ra (co hiéu))
ag; =0,'= Z'}r-, 'h; (2.47)

B3.2. Xdc dinh oy;: img sudt trung binh & chinh giira 16p dét thr I sau
khi ¢6 céng trinh (do trong lugng bén thin dat nén gdy ra va img suit do pg
gdy ra tai chinh giira 16p dat thic i). _

O3 =0} + 0y (2.48)

G.i - img sudt do py gdy ra tai chinh giita 16p dét thr i, dugc tinh theo
ung sudt do tai trong ngoai phan bé déu gy ra.

O, = Ko-Pg (2.49)

z Ly
ko - phy thude véo ( ,—— ) dugc tra bang 2.15:
qu Pgqu

Bdng 2.15 Bang xdc dinh hé 56 kg

Z LB
Bou 1 1,5 2 3 6 10 20 | Bal todn phing
0.25 | 0,808 | 0,904 | 0,908 | 0,912 | 0,924 | 0,940 | 0,960 0,96
05 | 0696|0716 | 0734 | 0,762 | 0,789 | 0,792 | 0,820 0,82
1 | 0386 | 0,428 | 0,470 | 0,500 | 0,518 | 0,522 | 0,549 0,55
1,5 | 0194|0257 | 0,288 | 0,348 | 0,360 | 0,373 | 0,397 0,40
0,114 | 0,157 | 0,188 | 0,240 | 0,268 | 0,279 | 0,308 0,31
3 | o058 | 0076 | 0,108 | 0,147 | 0,180 | 0,188 | 0,209 0,21
0,008 | 0,025 | 0,040 | 0,076 | 0,096 | 0,108 | 0129 013

B3.3. Xéc dinh 46 lin §;

s, =E{ﬂhi (2.50)
B e ol =11
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e1i - hé s6 réng ciia da. & giira 16p dit thir i tnrde khi ¢6 cong trinh, (mg véi oy,
dugce ni suy tir dutmg cong nén lin (e, o) cla 16p dét ¢6 16p phan td thiri.

€2 - hé sb rong cua dét & giira 16p dét thir i sau khi c6 cong trinh, (mg véi o,
duge ndi suy tir duomg cong nén liin (e, o) ctia Iop dat ¢6 16p phan td thir .

Budng cong nén lin (e, o)

- P P —
i
i
H
By .———.-.--.--..-'.-a“_IL -------
| i
i i
i i
i i
i i
| i
: :
= ' 1 —e o (kN/m’*
u '“,“ 'i UH { }

Hinh 2.18 Dudng cong nén liin (e, o)
Burdc 4: Diéu kién tinh lin trong pham vi nén
o,i'250, (2.51)
Khi dat diéu kién trén thi dit nén dugc xem lin khong déng ke.

Ciing Iuu ¥ riing, diéu kién trén 4p dung cho moéng néng, nhumg dodi
véi mong khéi quy ude, mirc 4§ gidm (mg suit do tai trong ngoai gdy ra
gidm rét chim theo d§ siu, vi vy nén tinh lin cho tit c4 cdc 16p dén khi nao
d5 lan S; rit nhé so v&i tdng dd 1in thi dimg tinh lan.

Burde 5: Xéc dinh tng d6 lin cia nén theo phuong phép tong phén td
5=Ys, (2.52)

2.5.2 P{ lin cia mong 1 cge (4§ lan cia coc don)

Trudmg hgp mong c6 mit cee thi d§ lin duge tinh theo d lin cia coe
don bao gdbm 3 thanh phén nhu sau:

S=Ap +s,+5¢ (2.53)
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Ay - bién dang din hdi cia ban thén coc
S, - d6 lin clia coc do tai trong truyén lén dat dudi miii coc (g, thuc)

S¢- do ltn cia coc do tai trong truyén 12n dét doc thin coc (£ mye)-
Bién dang dan hdi cia ban thin coc (tinh todn nhu thanh chju nén)
dugce xdc dinh nhu sau:

.L":.L =—Q1b rL
AE,

(2.54)

A, - dién tich tiét dién coc
Ec - mddun dan hdi ciia ban thin coc

L - chiéu dai coc
Qi - lue nén trung binh tac dung lén coc

(3 day: th = thhUF +§EN _Qplhut} = Qp thue "H;QI thue

Trong cOng thire t-én:

N - tai trong tir cong trinh lm:fén xuéng coc

Qp thye - 16ng stie khang mii & tAi trong lam viée

Qr thye - té-ng sirc khang bén & tai trong 1am wiéc

£ -he sd phu thudc vao phan s6 ma st bén (sirc khang bén £} )

1 S
| A
! \
t { ! \
! | \
i 3
. | \
1 / | '
f 1
| / | \
i \
L' L
T nm Qm T ﬂ'm ﬂm
So db Phan bS8 Bifu db Sdab PhanbS Bifudd
truyén lyc  ma st Iyc doc truyfn lyc  ma sét Iyc doc
trong coc trong coc
a) b)

H.ah 2.19 Tinh todn bién dang nén dan héi ciia coc
a) S khdng bén déu; b) Sirc khdng bén tam gidc
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Néu f; thye phin bd (H.2.19a) thi & = 0.5; néu f; e phan bd tam gidc
(hinh 2.19b cang xudng sdu thi sirc khang bén cang 16m) thi & = 0.67; trong
thuc té phdn bb ma sé. bén c6 dang trung gian, do d6 & = 0.5 + 0.67.

- D6 lun cia coc do tai trong truyén 1én dét dudi mii coc dugc xidc
dinh theo biéu thirc twong tr nhu cach xéc dinh dd lin ciia méng nong dit
trén nén dan hdi nhur sau (Vesic 1977):

o= qplhucxﬁp.cp (2.55)
dp.qp

Qp thye - SUC khang miii don vj & tai trong lam vige

qp - sirc khang mii don vj cuc han

d, - dudmg kinh coc hay canh coc

A, - dién tich tict dién ngang ciii coc

C,, - hé sb theo thi nghiém cua Vesic, ldy theo bang 2.16.

Bing 2.16 Bang xdc dinh gid rj C,

Logi ait Cs
Ca4l (chat dén révi rac) 0.02+0.04
Sét (cirng dén mém) 0.02+0.03
| Bui (chat dén rdi rac) 0.03+0.05

- D6 lin cia coc do tai trong truyén lén dét dec than coc duge xac
dinh (Vesic 1977):

' o)
S¢ =?_5l3‘"=x_5 (2.56)
quP
L
trong do: C,=(N93 +ﬂ+lﬁ1'?.(3p (2.57)
p

Dé x4c dinh dugc qpwye v fii mye bing cach tinh ip nhu sau:
- Tinh 6 lin S theo céng thirc trén.

- Tai gifra coc, rhuyén vi twong dbi gitra coc va dit xﬁp xi 1a: 5_%

- Véi dét cat, f,; dat cuc han & chuyén vj t&i han 14 z,, = 2.5mm, doi
v6i dét sét thi z,= 0.01d,, Nhu vay, ta c6 thé ldy:
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= —2 (2.58)

- So sanh o v&i gia tri chon ban diu, néu léch nhau lém thi chon lai
un +ﬂ|
Uy = T .

2.5.3 DP§ lin cia méng cgc dai bing

Bo lan § (m), cua méng coc dai bang vai | hodc 2 hang coc ( khi
khodng cach giira cac coc bang 3d - 4d) dugec tinh theo cong thirc:

g PA-V), (2.59)
nE

p - tai trong phédn bd deu trén mép dai kN/m c6 ké dén trong lugng ciia
mong trong khéi dat va coc vai ranh gidi nhu sau: phla trén la cdt néﬂ,
phia canh la mat phing dimg di qua hang coc ngoai cung; phia dudi la
mit phiing di qua miii coc (Img suit trong nén dét dudi mili coc, xdc
dinh theo Iﬁn giai cua bai toan ]]f‘fl'lt., véi gia thiét @i treng & mili coc la

phan b6 déu theo chiéu réng va dai ciia mong);

E, v - gia tri médun bién dang kPa va h¢ s0 poat-xong cua dit trong pham vi
chiéu day cua ldp dat chiu nén dudi mili coc;

8o - 1ay theo biéu dd (H.2.19) phu thudc vao hé s poat-xéng v, bé rong quy
déi ciia méng b = E{ trong d6 b - bé rong ciia méng ly t6i mép ngoai
cia hang coc bién;

h - 46 sdu ha coc, va do day quy ddi cia ll:rp dét chju nén Ho/h (H - o day

cua lap dit chju nén xac dinh theo diéu kién nhu tinh lin doi véi nén
thién nhién).

Gid trj ciia hé =4 & xdc dinh theo biéu do bang cdch sau day: Trén d'c;
thi vé qua diém tmg véi H/h mjt ducng thing song song véi truc hodnh cdt

duong cong b twong g, tir giao diém nay vé dwimg vudng gﬂc dén gap
duomg v. Tir giao diém nay vé mot dwong thdng song song véi truc hoanh
dén cat truc tung, ddy chinh la gia tri cua hé 56 &y
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be T 17 T o ;
h hl-F = 0.40 f\rﬁ |_ T
! :
2.1 0.35 08 :
] (Bl g o BT . 8 fi E,\'-ﬂ.ﬂ_"_
1.9 o] 12 1 lega
; 035 |—
o-rzs-\. f fjl’_
oo | I} T
., |0.025 1
N T0.08
1.5 L = 20 ==t =—ct=st-—= s T b
4 ‘\{ \ﬂ‘l-ﬂ-— kN
¥ l\" v
1.3 o L} I 24 R
- 0.15 ||
15 ] ] &5,

Hinh 2.20 Biéu dé xdc dinh &

2.5.4 D§ lin ciia méng coc dai be

- Dy tinh 49 lin cia mong bé coc ¢ kich thuéde hon 10m x 10m, cé
thé thuc hién theo phuong phap lop bién dang luyén tinh nhu trong tiéu
chuén thiét ké nén nha va cong trinh. O diy viéc tinh toan nén ly theo 4p
lyc trung binh 1én nén tai mat phing ddy di, va tang chiéu dai tinh todn
cua l6p lén mft dai lugng hing dd sdu ha coc vai médun bién dang cna lop
ma coc xuyén qua ldy bing vd cing ho#c bing mddun bién dang cia vit
liéu coc. .

- D) lin tinh todn ciia méng gdm nhiéu coc ma milli coc tya 1én dat c6
médun bién dang E = 20 Mpa c6 thé x4c dijnh theo cdng thirc:

_0,12pB
E

p - 4p lyc trung binh lén nén & day dai (KN/m?)
B - chiéu rong hodc dudmg kinh méng

E (kN/m?®) - médun bién dang trung binh ciia 16p chju nén duéi mat
mili coc véi chiéu day bing B:

S (2.60)

= %EEI'hI'kI + E|.h|.k] +..F El(B_z hi -l)kl] {Eﬁ])

Ei, Es, Ei - mddun bién dang ctalép 1,2 va lép i
hy, ha, h; - chidu day cia I6p 1,2 va lopi

ki, ka, ki - hé s& ké dén d6 siu cua 16p 14y theo bang 2.17 tuy theo dd
siu cua 16p day.



MONG CQC BE TONG CCT THEP CHE TAO SAN 59

Bing 2.17 Triso k

04 sau clia diy I&p
(phdn I cua B) (0-02)B | (02-04)B | (04-086)B | (06-08)B | (0B-10)B

Ho 58 k,

1 0,85 0.6 05 04

2.6 KIEM TRA CQC THEO BIEU KIEN CAU CQC VA DUNG COQC

Khi bd tri cac méc céu trong coc, nén I::_f: tri sau cho moment cin tho
trén va moment cin thd dudi bang nhau. Mt so truomg hep dit biét nhir sau:

- So d6 1 mée cdu (thudmg trong diéu kién dung coc)

Hinh 2.21 So dé b tri mde cdu trong truomg hgp dung coc

M1 = 0.043qL? (2.62)

- So d6 2 méc ciu (thudmg trong diéu kién ciu coc):

0.027L /\ 0.027L
-

| L !
e M2

\\_—'

EEZSANEEEERRT A NN,
\_—/

Hinh 2.22 So dé bé tri méc cdu trong triecng hop edu coc

M1 =0.0214qL? (2.63)
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Ghi chi: Trong trucng hop coc chi bé tri 2 méc cdu thi thuomg ding
mée cau trong so do cdu coc dé dung coc, khi dé moment lom nhat trong coc
la M = 0.068gL°.

2.7 KIEM TRA CQC cHJU TAI TRONG NGANG

1.7.1 So d6 phéin bd tdi ngang lén diu coc

Sy phén bd ngoai lvc téc dung 1én coc gdm 2 thanh phén lyc tai chin
cOt: imoment va lyuc ngang.

1- Pbi véi mong chi cé I coc

o

Mo
hm Hﬂ

1= -
Hinh 2.23 So do I coc

Hu':H

2.64
Mu =M+H.hm ( }

Lre tai cao trinh dinh coc: {

2- Poi voi méng gdm cé hai hodc nhiéu coc bd tri theo mpt hang coc
(moment va luc ngang hudng ngoai mat mit coc) (H.2.24)
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Hinh 2.24 So dié mong ¢6 nhiéu coc bo tri theo | hang

5 [”u=']i

Lue phan bé cho cac coc: a (2.65)
M H
n o n

trong d6 n 1a s6 coc cua hang coc.

3- Poi voi maong cp> cd 50 cee 2 3 coc hodc coc nhung moment va luc
ngang nim trong mat phing 2 coc.

- Moment di chuyén thanh luc doc trong coc, vi viy moment diu coc
Mn= 0
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- Lyc ngang ¢ dinh coc duge xac dinh nhu sau (xem dai mong cimg
tuyét doi) .

H

H, =—
" (2.66)

Mﬂ = ﬂ

2.7.2 Xic dinh ngi lye trong cge

Xéc dinh moment va chuyén vi ngang doc theo truc ctia mét coc lhﬁng
dimg chiju tac déng moment My va lyc ngang Hp tai cao trinh mat dat da
duge nhiéu tac gia nghién ciru. Ciing nhu 6n dinh cia nén dét xung quanh
coc nay da duge Terzaghi dé cdp t0i trong cac bai bao va giao trinh clia dng
trong nhimg nam 1950.

Xét mot coc c6 chidu dai L, chiu hé tai trong tac dung nhu hinh sau:

-

z

e e L L L L L T

¥

Hinh 2.25 So dé lam viéc coc chiu 16i ngang

Khi tinh todn coc chiu tai ngang, diét xung quanh coc duge xem nhu
méi truémg dan hoi tuyén tinh duge md phong bang mé hinh nén Winkler.

. o,
oy=Chy =Ci =L (kN/m’) (2.67)
Y
Phuong trinh truc udn cia coc co dang:
4
E,l H +0 =0 (2.68)
z

Vi he s6 nén theo phuomg ngang, C*, = K.z, thay ddi tuyén tinh theo
chiéu séu.
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trong d6 K 1a hé s ty 1é, ¢o thir nguyén la kN/m”.

Bing 2.18 Bang xdc dinh hé s6 nén K

Loai adt quanh coc H§ sb K (kNim4)
Sét, a sét déo chdy, IL = [0,75 - 1] 650 - 2500
Sét, 4 sél déo mém, IL = [0,5-0,75) 2000 - 5000

Asétdéo, IL=[0-1)
Cal byi, e =[0,6 - 0,8]

Sél, 4 sét déo va nira cling, IL = [0 -0,5) 5000 - 8000
Asételng, IL<0

Catnhod, e =[0,6-0,75]

Cat hat trung, e = [0,55 - 0,7]

Sét, & sét cing, IL <0 8000 - 13000
Calt hat tho, e = (0,55 - 0.7]

Tir 1&i giai cia phuong trinh trén, ta suy ra céc dai lugng cén thiét: ép
luc ‘nh toan, &, (kN/m?), moment uén M, (kNm), luc cit Q; (kN), trong cac
tiét di¢ 1 cua coc nhur sau:

g, = K—z, iy = bl B IMD C, + JH“ D, (2.69)

Mz = ﬂﬁdEbf '!}A] -adeb]WUB3 + MﬂC3 +:—ﬂ D3 {2?5]
bd

Q, =apgEplygA - apgEplyoBy +0pgMoCy + HoDy (2.71)

trong do: z, - chiéu sau tinh 34, z. = 0paz
le - chigu dai coc trong 4t tinh déi, I = otpal
- a s & Kb
- hé s bién dang o, = #_E_E (2.72)
e h.
be - chiéu réng quy ude clia coc:
+khid=208mthib.=d+ Im
+ khi d <0,8 m thi b.=1,5d + 0,5m
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NM v
T HH_".!f{ an D
o i /

J Yo’
i ‘"
792

Hinh 2.26 So do tdac djng ciia moment va tai ngang lén coc

Cac chuyén Vi OpH, OpmM, Omit, O Cla cOc & cao trinh mat di"tl, do cac
cac img lyc dom vi dét cao trinh nay.

1

oy = A (2.73)
HH llidEh[ 0
1
Spay = Oy = B (2.74)
MH HM ﬂﬁdEhI ]
|
i = C (2.75)
MM ﬂthhI ]

Ay, Bo, Cp, Dy, tra trong bang 2.19.

Bang 2.19 Cac gid tri Ap, By, Co theo [,

Khi coc tyra ln akt Khi coc tya lén da Khi cpc ngam trong da
Ag Bo Co Ag Bo Co Ay By Co
05 | 72.004 | 192.03 | 576.24 | 4B.006 | 96.037 | 19229 | 0.042 | 0.125 05
106 | 50007 | 111.15 | 27B.07 | 33.344 | 55609 | 92942 | 0072 | 018 | 0.6
I 0.7 | 36.745 | 70.072 | 150.28 | 24.507 | 35.059 | 50.387 | 0.114 1 0.244 | 0.699
é 08 | 2814 | 46.943 | B8.279 | 18775 | 23533 ’ 29.763 | 04T | 0.319 | 0.798
0.9 | 22.244 | 33.008 | 55.307 | 14.851 | 16582 | 18814 | 0.241 | 0.402 | 0B96

1 18.03 | 24106 | 36486 | 12.049 | 12.140 | 12,582 | 0.329 | 0494 | 0.992
11 |14916 | 1816 | 25123 | 9953 9.198 8.836 | 0.434 | 0593 | 1086
1.2 | 12.552 | 14.041 | 17944 | B41B 7.159 6485 | 0.556 | 0689 | 1176
1.3 | 10717 | 11103 | 13.235 | 7.208 5713 4,957 | 0.685 | 0.807 | 1.262

14 | 9266 | 8954 | 1005 | 6257 | 4.664 | 3937 | 0.B49 | 0.918 | 1.342

l
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15
1.6

8.101 | 7.349 | 7838 | 5498 | 3889 | 324 | 1014 | 102 | 1415 |
7.151 6.129 6.268 4 BBT 3.308 2.758 1.186 | 1.434 1.48

1.7
18
19
2
2.2
24

6.375 | 5189 | 5133 | 4.391 2868 | 2419 | 1.361 | 1.232 | 1.535
573 | 4456 | 4299 | 3985 | 2533 | 2181 | 1.532 | 1.321 | 1.581
5.19 3.878 | 3679 | 3653 | 2277 2012 | 1893 | 1.397 | 1.617
4737 | 3418 | 3.213 | 3381 2.081 16881 | 1.841 146 | 1.644
4.032 | 2.756 | 2.59 2,977 1.819 1.758 2.08 | 1.545 | 1.675
3526 | 2327 | 2227 | 2.743 1.673 1.701 221 | 1.5856 | 1.685

26
28
3
3.5
24

3163 | 2.048 | 2.018 | 2.548 16 1.687 233 | 1.596 | 1.687
2905 | 1.869 | 1.BB9 | 2.458 1.572 1693 | 2371 | 1.593 | 1.687
2727 | 1.758 1.818 | 2.408 1.568 1707 | 2385 | 1.586 | 1.681
2.502 | 1.641 1.757 | 2.394 1.587 1739 | 2389 | 1.584 | 1.7T11
2441 | 1.621 1.751 2419 1.618 1.75 2401 1.6 | 1.722

Moment udn va lyc ciit clia coc tai cao trinh mat dat:

Ho=H (2.76)
Mo =M + Hl (2.76a)
Chuyén vi ngang yo va géc xoay o, tai cao trinh mat dét.
Yo = Hobun +Mobum (2.77)
Wo= Hobmu +Mobum (2.78)
Chuyén vj ctia coc & cao trinh dit lyc hoic ddy dai:
HI} M2
A =¥a $Wpla bt 4 —d- - 2.79
n=Yo+W¥olo 3E,1 | 2E,l ( )
Géc xoay cia coc & cao trinh dat lyc hoic day dai:
HIZ M,
=yg+—L+—2L 1.80
VeV 2.1 Byl (389

2.7.3 Kiém tra én dinh nén xung quanh coc

On dinh nén dit xung quanh coc khi cé 4p lyc ngang do coc tic dong

theo diéu kién:

4
cos (@

o snm, ——(outgey +E¢;) (2.81)
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o’y - Umg sudt hiru hiéu theo phurong thing dimg tai dé séiu z

vi - trong lugng don vj thé tich tinh todn cia dét
¢y, g1 - lye dinh va gdc ma sét trong tinh todn cua dét

£ - hé sb bang 0,6 cho coc nhdi va coc bng; biing 0,3 cho céc coc con lai
1M1 - hé sb bing 1 cho moi trudng hop trir cong trinh chin dét, chin

nude ldy bing 0,7

12 - hé s6 xét dén ty 1 anh hudmg cia phén tai trong thudng xuyén

trong tong tai

A L (2.82)
_ nM, +M,
M, - moment do tai thuémg xuyén
M, - moment do tai tam thoi
n Iﬁ}r bﬁng 2,5 trir cac trudmg hop sau:
1- méng coc dai bingn =4
2- cong trinh quan trong:
l.<2,5ldyn=4
le>2,5l4yn=25
Bing 2.20 Gid tri cdc hé s6 A, B, C, D theo Z,
Cic hj sd
% Ay By Cy Dy Ay By Cy Dy Ay Ba Ca D,
0 1.000 0 0 0 1] 0 1,000 0 0 0 0 1.000
01 |1000| 04 | 0005 | o0 o | o [1000] 01 |[-0005] 0 0 | 1000
02 | 1000 | 02 | o020 | oot [-0001| o |[1000| 02 |-0020|-0003] o | 1000
03 (1,000 | 03 | 0045 | 0,005 |-0,005(-0001)1000) 03 |-0.045)|-0003(-0,001| 1,000
D4 (1,000 | 04 0080 | 0011 |-0011 ) O002 | 1,000| O4 |-0.080|-0021(-0,003| 1,000
05 (1000) 05 | 0125 | 0021 |-0021 (-0005)0989| 05 |-0.125)-0,042|-0,008| 0,099
06 |0999 | 06 | 0018 | 0036 |-0,036|-0,011|0888| 06 |-0.180|-0,072|-0,0168| 0,887
07 (0889 ) 07 0.245 | 0057 |-0,057|-0,020 | 0,996 0,680 | -0.245 | -0.114 | -0,030 | 0,994
08 | 0997 | 0799 | 0,320 | 0,085 |-0,085|-0,034 | 0,992 | 0,799 | -0,220 | -0,171 | -0,051 | 0,989
09 | 0995|0899 | 0405 | 0,921 |-0,121|-0,055 | 0,985 | 0,887 | -0,404 | -0,243 | -0.062 | 0,980
1,0 | 0,002 | 0,907 | 0,489 | 0.167 |-0.167 |-0.083 | 0.975 | 0.994 | -0.499 |-0.323 | -0.125 | 0.967
11 | 0,987 | 1,085 | OG04 | 0.222 |-0.222|-0122|0.880 | 1.080 | -0.503 | -0.443 | -0.183 | 0.946
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1.2 | 0979 | 1,182 | 0,718 | 0.288 |-0.287|-0173| 0,938 | 1.183 | -0.714 | -0.575 | -0.259 | 0.917
1,3 | 0.968 | 1.287 | 0.B41 0.365 |-0.365|-0.238 n.m?_ 1.273 |-0.838 | -0.730 | -0.356 | 0.B76
14 | 0955 | 1,379 | 0,974 | D455 |-0.455)|-0.319 | 0.866 | 1.358 | -0.967 | -0.910 | -0.479 | 0.821
1,5 | 0.837 [ 1,468 | 1,115 | 0,560 |-0.559|-0.420 E.Hl‘ 1.437 [ -1.105 | -1.116 | -0.630 | 0.747
1.6 | 0,813 | 1.553 | 1.264 0678 |-D.676 | -0543 | 0.739 | 1.507 | -1.248 | -1.350 | -0.815 | 0.B52
1.7 | 0082 | 1633 | 1421 0.812 |-D.B08 |-0.891 | 0.645 | 1.566 | -1.396 | -1.643 | -1.036 | 0.529
1.8 | 0848 | 1,706 | 1,584 0.961 |-0.958 | -0.887 | 0.530 | 1812 | -1.547 | -1.806 | -1.299 | 0.374
1,9 | 0,795 | 1,770 | 1.752 1126 |-1.118 | -1.074 | 0.385 | 1.640 | -1.699 | -2.227 | -1.608 | 0.181
2 0,735 | 1.823 | 1.924 1.308 |-1.295|-1.314 | 0.207 | 1.645 | -1.848 | -2.578 | -1.966 | -0.057
22 | 0575 | 1,887 | 2272 | 1.720 |-1.683-1.906 |-0.271| 1.575 |-2.125 | -3.360 | -2,849 | -0.682
24 | 0347 1874 | 2609 | 2105 |-2941 | -2.663 |-0.0941] 1.352 | -2.3309 | 4228 (-3.973 ) -1.502
26 | 0,023 | 1,755 | 2907 | 2.724 |-2.821|-3.600 |-1.877| 0.917 | -2.437 | -5.140 | -5.355 | -2.821
28 (-0385 1480 | 3128 | 3288 |-3103|-4.718 |-3.408) 0,197 | -2.346 | B5.023 | 5000 | -4 445
3 |-0928 | 1,037 | 3225 | 31858 (-3.541|-65.000 |-4.GBB|-0.891|-1.069 | -6.765 | -8.840 | 6.520
35 |-2928 |-1,272| 2463 | 4980 |-3.919(-0.544 |-10.34 | -5.854 | 1.074 |-6.789 | -13.69 | -13.83
4 -5.853 |-5,941| -0,927 | 4.548 |-1.614 | -10.73 |-17.91 | 1507 | 9.244 | -0,358 | -1561 | -23.14

2.8 c0 SO XAC DINH CHIEU CAO DAI COC

2.8.1 Dwéi tic dung cia lye doe, chiéu cao cia dai coc khdng du cao s bj
xuyén thing, dé khdng bi xuyén thing chiéu cao ciia dai coc phai thoa man
diéu kién sau:

P

%l 5 ch

Px - Iuc gdy xuyén thung (kN)
Pex - ltre chdng xuyén thin g (kN)

2.8.2 Ciac truimg hgp xuyén thiing:
Gom hai truémg hop xuyén thing nhur sau:

I- Trugng hop I: Khi céc coc déu ndm ngoai ddy 1én cla thap xuyén thing
(khi mit bén cua thap xuyén nghiéng mjt goc 45° so véi truc thiang dimg):

(2.83)
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Théap xuyén thiing

4.‘1."_‘4 \/ §
’ “ -
[ . i E A =

L |

bai coc Bdy ldn thap

[ | [eventing

be +2ho

I l h‘+2.h" |

Hinh 2.27 Khi mdt bén ciia thdp nén thiing nghiéng 45° (ddy thdp nén
thung khéng phu lén cdc cpc)

-

he

5
Y

]

¥

l he +2he [

Hinh 1.28 Hinh khing gian thdp xuyén thing (gdc nghiéng 45°)
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2- Triromg hop 2: Khi day 1om ciia thap xuyén 45° bao phii mdt phén ciia coc
- Truomg hop nay thap xuyén thing duoc xac dinh nhu sau:

SR W
Thap xuyén thing
o
%%
4 @ W
/sa \
r . =
s Ny
P o
= i \. LY = | ..
L 1
Bai coc Béay |&n thap

I { xuyén thing

Hinlt 2.29 Khi mdt bén cia thap nén thing nghiéng véi géc nhé hon 45°
(day ldn thap xuyén thung ing véi goc xuyén 45° phii lén mét phan coc)

Hinh 2.30 Hinh khong gian cua thdp xuyén thung (gdéc nghiéng < 45°)
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2.8.3 Xic dinh luc giy xuyén thing (P,,)
Luc xuyén thiing Py iy bing luc tac dung 1én thap xuyén thang, trir di
phan lye dau coc nim hodn toan trong pham vi thap xuyén thap xuyén thung:

=N"-3"Pq (2.84)

N" - lyc doc tinh todn tai chin cdt (14y t5 hop N'ma)
ZPiix - phan lue déu coc ndm trong pham vi day lém thdp xuyén thing.

Dé thién vé an toan phan lyc diu coc chi do lyc doc gay ra (khdng xét
dén moment, luc ngang, trong luong ban thdn dai va dét nén trén dai) va
duogc tinh véi hé s6 vuot tai n=0.9.

P.
Pirxt) = 1_:'?“‘9 (2.85)
Nﬂ
Life tr
* chan cit
Piuen Pioen
Phan lye
dAu coc

Hinh 2.31 Cdc luc tde dung lén thdp xuyén thing

Khi kiém tra xuyén thing tir cot 1&n dai, moment va luc ngang khong
gdy ra xuyén thing, vi viy chi do lyc doc tai chidn cdt gdy ra xuyén thing.
Riéng xuyén thing tir coc lén dai, thién vé an toan thi luc gdy xuyén thing
tir coc lén dai co xét dén moment, lye ngang, trong lugng ban than dai va
dét nén trén dai.

2.8.4 Xic dinh lue chfmg xuyén thing
1- Khi dai khéng cé di cét thép dai

a) Triecomg hop | (H.2.27)
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Porex)= 0. Ry Um.hg (2.86)
ho - chidu cao lam vigc cua tiét dién (ldy 1ir mét trén cia dai dén trong
tam lap dudi cot thép cia dai)
R - cuomg dé chiju kéo cla bé tong
a - hé sd, Jiy theo bang 1.21:

Bdng 2.21 Xdc dinh hé 56 a

t Logi bé téng Bé tang nang Bé téng hat nho Bé tong nhe
a 1,00 0,85 0,80

Um - gid trj trung binh cua chu vi ddy trén va day dudi thap nén thung
hinh thanh khi bj nén thing, trong pham vi chieu cao lam viéc cua tiét dién:

U, = 2(h, +b, +2hy) (2.87)
b) Trieong hop 2 (H.2.28)

z : . o v ae a h .
Lay sirc chéng xuyén thuc té nhin véi mét lugng —2 |, khi d6 P, dugce
c
tinh nhir zau;

h
Pitex) = @Ryt b~ (2.88)

trong dé: cac gia tri o, Ry, h, duge xdc dinh nhur trirémg hop |

u, = 2(h, +b, +2c)

2- Khi dai cé dit cot dai

Khi trong pham vi thap xuyén thing cé dat cac b thép dai thﬁng goc
vi mit day dai, lye chong xuyén thiing duge tinh todn nhu sau:

ch = :u“ +ﬂ'Hst {2391
Pey - lue chéng xuyén cia dai khi co dat cot dai trong pham vi thap
xuyén thing (gia tri nay lay khdng lom hon 2Pgcy)

Poxt - lurc chdng xuyén ctia dai khi khong dat cbt dai (chi do phéin bé
tong chiu)

Few - téng toin bd lue cit do cit thép dai (cdt cac mit bén cia khoi
thap) chiu, dugc tinh theo céng thic:

st = Est‘ﬂisw (2.90)
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{f} day, R, khong duge vugt qua gia trj tmg vai et thép CI, A-L.

Khi ké dén cét thép ngang, Fy ldy khong nho hon 0,5Pg,

- Khi bé tri cdt thép dai trén mdt phén han ché gin vj tri dat tai trong
tip trung, can thue hién tinh tﬂéq bo sung theo dicéu kiéq (muc 2) ch_t:-
thap xuyén thing cé ddy trén nim theo chu vi cta phan cé dat cot
thép ngang.

- 0 viing chju xuyén thing, cbt thép ngang trong dai mong duge dat
v6i bude khong 1on hon h/3 va khong 16n hon 200mm, chiéu rong
ving dt cot thép ngang khong nhé hon 1,5h (véi h 1a chmu day
dai). Cot thép ngang phai dugc neo chic chin & hai diu hﬁng cﬁch
han hodc kep chat cot thép doc, dé dam bao do bén cua lién két va
ciia cot thép la twong duong.

2.9 TiNH TOAN COT THEP CHO DAI
2.9.1 Tinh todn cot thép cho dai trong truromg hgp méng coc dai don

I- So db tinh
- Xem dai la ban consol ¢é mot dau ngam vao mép cot va diu kia t
do (H.2.32), voi gia thiét dai la tuyét d6i cimg.

e —-
| 4 1
T

]t - | _.
|_i I 1 5 T

) i i =

--:‘ !_'.' -_l Hr—
. | ) fod

L1

i

Hinh 2.32 So dé coc tdc dung luc lén dai

2- Ngogi luwc tac dung
- Ngoai luc tic dung lén dai la phan luc didu coc trong pham vi cha
dam consol.
- Théng thudng déi véi méng ndng, khi tinh toan cét thép thi tai trong

tac dung la tai trong rong (khong xét dén trong lugmg ban than mnng
va dit nén trén mong). Tuy nhién khi tinh dai coe, vi hdu nhu tit ca



MONG COC BE TONG COT THEP CHE TAD SAN 73

céic lyc déu truyén lén céc coc, dat biét la dai coc ndm trong 16p dit
yeu vi vay, phén lyc dat nén (dat yéu) khong da kha néng chiu duge
trong luomg dai va dat nén trén dai.

- Vi vay, thién vé an toan, khi tinh toén cdt thép trong dai coc, ngoai
ngoai lyc tinh todn tic dung Ién coc, con xét dén trong huong ban
than dai va dat nén trén dai.

J- Xdc dinh moment trong dai (cho cd hai plivong)
M= PLi (2.91)

M - moment trong dai tai mép cft

P, - phan lyc dau coc thir i tac dung lén ban consol

L; - khoang cach tir lyc P, dén mép mit ngam cia ban consol.
4- Tinh todn cét thép

- Tinh thép cho dai nhur thanh chiu udn tiét dién chir nhét:

M
como s Tus o 2,92
=i YpRpbhg A
E=1-J1-2a, (2.93)
AS = E_,RTthbhu {294}
R,

2.9.2 Tinh todn cot thép cho trwdmg hgp dai bing va dai bé
I1- So dé tinh

- C6 thé giai ndi luc trong moéng bé va kiém tra phan lyc ddu coc theo
so do tinh la dam trén nén dan hoi.

- Céc coc duge mod phong nhu nhimg 16 xo véi d§ cimg la:

Ki=- (2.95)

P, - phan lyc déu coc thir i
S; - d lan cia coc thir I (d lan dan héi), thuong 14y do lun dan hoi
ctia coc bing khoang (0.4+0.6) lan d§ lan l4u dai cua coc.
2- Ngoai luc tac dung

- Gom luc tac dung |én mong tai vi tri chéin c{t.
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- Trong trudng hop 1op dés plia trén (16p dét tiép xic tryre tiép & day
dai) 1a 16p dat yéu thi tai trong tic dung lén dai mong phai ké thém trong
lugng ban than mong va dat nén trén mong.

3- Giai ngi lwc

- Diing céc phin mém theo phuong phap phén tir hiru han dé giai

- Cén tinh lap dé bai todn duge hdi tu.

Hién nay cé rﬁ'ii nhiéu phjin n‘gém‘df“: gidi ndi lyc mong coc dai be,
trong d6 c6 phan meém SAFE rat pho bién hién nay. Trong tai liéu nay, tac
gia trinh bay cac budc gia SAFE dé xdc dinh ndi lyc (moment) trong méng
coc dai bé, dai bang...

Budc 1: Export ndi lue tir ETABS sang SAFE

ETABS: File — Export — Save Story as SAFE.f2k Text File - BASE
(export floor loads plus Column and Wall distortions) luu tén “LF1”

SAFE: File - Import — SAFE v6/v7.F2K — LF1

| Ele ot wew Dwnee Draw Sslect Assn Apslyze  Disgly,  Cesin o
() tiew Model... Cr+N
‘Mew Model from Template...
G Open ... QO
Il Seve ; ' LS
Save As.., Fl2
S| »  SAFEvhFie..

DXE] . DWG File. ..

oAl e AlEn0T; Wide |,

Hinh 2.33 Xudt két qua ni lye tir chén cét trong ETABS sang SAFE

Buwdc 2: Chon hé don vi tinh Ton-m
Buwde 3: Khai bio dai méng: Define — Slab Properties

Xem dai méng 1am viée nhur phén tir Shell va gan Thick Plate h = 1.2m
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I, SAFE - ¥l qua CH6-1

Fle Edt View [efne Draw Select fssign  Apalyze D

NEe B S

T Beam Properties..

h Column Supperts...

T Wal Supparts
Sgill Supports...

qg[' Satic Load Cases...
N P.E"' Load Compinations. ..

Hinh 2.34 Khai bdo dai mong

Slab Property Dala

Property Mams [oarmane
Anshpz Prepeity Dals Diwiagn Progesty Data
Moduss of elastcey  [2900000 ¥ Coves Tepfio Centon)  [00G0H
Posipon's 1aea ﬁ?__ ¥ Cover Top 1o Cantiond] fonzsa
Lire Weight B ¥ Coves Boitom (o Cenbiof] (00250
Tipe Ml - Y Cownl Soltom o Centiod) [00508
T rackrass ﬁ?__ Conciele Stergin. e fmnzzrs

Rertoicng Yiekd flrazs_fy (42184
[T HoDengn
[ Lightwesgh

[~ Theck Plate ™ Dihobiop: o) Concel |

Hinh 2.35 Khai bao kich thiede va vit liéu cho dai méng

Buwdc 4: Khai bao cac coc: Column Support - Spring Constrants
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I, SAFE - Ket qua CN6-1

_Ele Edt View | pefine Draw gelect Assign A
Qﬂabl'-"mperthns
T Beam Properties..

Column Supports. ..

Wall Supports...
A Sgil Supports...
Q- static Load Cases...
\_“ ' Load Combinations. ..
_-|| e e
7
Hinh 2.36a
Column Support Property Dola
[ . Suppod Propedy Mame ID:I'E
L R SRR LT e T I
rﬂdmﬂd.lmhgr --------- o —
l  Reclanguly Properies  Crculy Pioperdies (7 Epmqﬂnlﬁl'h
4 _[",":"" m A Prope .:'.'Z’. -:'_'."_.':'" s :...':.LL."..._,...” T
|- Beun Sk Omiy ™ sinow Binh Ui l" -H.bo\'ekna.nhn"lah
 Properties Belom Sab - T
b b
| |
| -}
| |
B i
i :‘_. b L e Al L T AR Y R T B0 S RN | ;|
I;smtum : ] i -:
|| vetcal B l-am-w:r-.-u-.-u.u- | 1
1 Flotate shout¥as [0 | M Inchude Bendng Stilness
I
‘: Flodabe sbout v-ads ID. : Cacal I
PRV 7 T R A T 2 ke,

Hinh 2.36b

CHUONG 2

Buée §: VE dai méng va gan DAI MONG, tién hanh chia dai mong thanh

timg dai theo phuong X, Y (strips)

Chon dai méng - Assign — Slab Properties — DAl MONG
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T X-strip Layer Plan View

f Y-strip Layer Plan View

Hinh 2.36 Chia ddi dai méng theo phirong x va phuong y

Buwoc 6: VE cac cot la cac Point
Chon cédc Point - Assign — Support Column
Bude 7: Phin tich bai toan “Run Analysis”

Hinh 2.37 Biéu do momen cdc dai theo phieong Xva'Y

Xuit moment theo timg dai hodc c6 thé xem trye tiép trén mé hinh.

77
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d- Tinh todn cot thép

7 Tir ndi lye :5{&1: dinh duge trong dai, tinh todn cbt thép nhur sin bé
tong cot thép chju uodn.

Bai tdp 2.1: Cho mét coc BTCT c6 céc
thdng s6 nhu sau: t
- Tiét dién coc 300mm x 300mm.
- Bé tong coc ¢o cﬁp dd bén B20. ~—a4p18
- Cot thép gom 4 cay ¢18loai CIl.

- Coc dai 20m gﬁm hai doan cgc ~—B20
10m néi lai.

300

=

- Doan dép diu coc va am vao dai
la 800 mm.

Céc 16p dét dudi coc cho
b hinh vé sau:

-Lép 1:y =18 kN/m’
- Lép 2: ¢ = 10 kN/m?
p=7"
Y= 16 kN/m’

MHN Ldp 1: CAt san lp 2m

Ldp 2: Bun sét Bm

-Lop3:c=20 kN/m? Lop 3: Sé1dbo mém | 5M
=14
y= 18 kN/m’
I.=0,7

- Lép 4: ¢ = 7 kN/m?
@=30
y = 20 kN/m’

1- Tinh sirc chju tai cia coc theo do bén vét lig¢u lam cgc.

2- Tinh strc chju tai ciia coc theo chi tiéu co ly ciia dat nén.

3- Tinh strc chju tai cia cot theo chi tiéu cuong db cua dat nén,

Ldp 4: CAl chit vira

"

4- Tinh sirc chiju tai cia coc theo két qua xuyn tiu chuén (SPT).
Bai gidi: 1- St chju tai cla coc theo d6 ben vit ligu lam coc:
Qavy = P(AgRs + ApRyp)
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2
A, =4xmil =10,18em; R, = 28KN/cm?

Ay =30x30-10,18= 889,82cm?; Ry =1,15kN /cm?
Hé sé udn doc  cua coc:
- Khi thi cong ép coc: [y, =v,l, =1x10=10m
- Khi cgc chju tai trong cong trinh: [; = v,/; =1x10=10m

Vi v, = 0,5 (2 d4u ngam)
l2=1.= 14,7m (xem bai tap 6 phﬁn coc chiu tai trong ngang)
loa=v2b=10,5x 14,7=7,35m

Khi thi ebng ép (déng) coc Khi cge chiu tal trong céng trinh
Lyc ép coc “"'4""
L XSS ALLLS
£= Wi
" i
g ' B o
e i
"o
& 2
3 |
e E \ ok 2l <
i
Py FFFF7d /é -
Mt ddt
v ‘l'_ Verf i EEd o, =+
Mgam tudng dudng
trong A%1 nén
' Y

Thién v& an toan chon lo= max(lo:, loz) = 10m
Pd manh cia coc: A= Ii =f;% =33,33
r ’

Nibi suy tir bang 2.2 ta dugc @ = 0,937
Quvty = 0,937 (10,18 28 + 889,82 x1,15) = 1225,9kN
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Qi

1c

2- Sirc chiju tai ciia coc theo chi tiéu co |y cua dat nén: Qg =

voi hé sb ke 1dy theo bang 2.3, so b ke = 1,65 (tly theo sb lugng coc)
Qi = m{mkqphp + uszfﬂ!il
Hé sb diéu kién lam viéc m = 1

Xéc dinh mpq A,

. D0 sdu mii coe -22m.
Dét dudi miii coc la cat chit vira (thé vira), tra bang 2.6 mg = 1,2
Tra bang 2.4 ta ¢6 g, = 4960 kN/m”

mpgpA, =1,2x4960x0,3% =535,68kN

Xéc dinh )" mgfl;

Hé sb lam viéc cia dét & mat bén coc my tra bang 2.6
Lyc ma sat don vi f; tra bang 2.5
Dit nén phai chia thanh céc 16p nho dong chét day khéng qua 2m.

Lap bang tinh toan nhu sau:
Lép B4 sdu B¢ sdu trung Iy 1
ait (m) binh (m) (m) I My fu (kN/m®) | mdyl, (kN)
-2,8+4.8 -3.8 1 0.9 5 9
-4,8+-6 8 -5,8 1 0.9 6 10,8
Lép 2
-6,8+8.8 -7.8 2 1 18] 6 10.8
-8,8+-10 -0.4 1,2 1 0,9 6 6,48
-10+-12 -11 2 0.7 0.9 10,2 18,36
Lop3 | -12+14 -13 2 07 0.9 10,6 19,08
-14+-15 -14,5 1 0.7 0,9 109 9,81
1517 -16 2 - 1 734 1468
-17+19 -18 2 - 1 76,2 152.4
Lép 4
-19+21 -20 2 1 79 158
-214-22 -21,5 1 1 81,1 81,1
Téng 19.2 622,63

Viy: Q, =1x(535,68+4x0,3x622,63) =1282,8kN
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Q, = E—:: = 1—21‘3-;5'—3 =T77,5kN
3- Sirc chiu tai ciia coc theo chi tidu cudmg dd ciia dit nén:
s p
Xdc dinh sire chiu tai cyre han do ma séat Qs:
Q.= uzfsi]i

— 2 I pa— 1 ] ]
fi =0}y an @y + ¢ =0k tan gy +c

ai
véi: o} - img suat hiru higu giira 16p dat thit i theo phuong thing dimg.

kg =1-sin@! : hé sb ap lyc ngang cua lop dét thir i

Lip bang tinh tedn nhur sau:
a
o | Cm | e | o] [ | e |
Lép2 | -2,8+10 6,4 72|10| 7 | 624 | 08781 | 16728 | 120,44
Lopd | 10+-15 -12,5 5 (20|14 104 0,7581 | 39,657 | 108,20
Lép4 | -15:-22 -18,5 | 7| 158 05 52,899 | 3703
Téng ; 689,02

Q; =4x0,3x689,02 = 826,83kN
Xéc dinh sirc chiu tai cyuc han do khang mii Q,:
Qp = Aplp
Vi gp tinh theo cong thirc cua Terzaghi:
qp =hL3cN, + th:', +aydN,
Miii coc cdm vio 16p dit 4 1a 16p cat chit vira ¢ @ = 30"
Tra béng 2.7 ta cé Ng= 22,456; N.= 37,162; Ny= 19,7
qp =1,3x7x37,162+22,456x194+0,4x10x0,3x19,7
=4718,3kN/m?
Vi g, tinh thec cong thirc cia Vesic:

qp =cN_+N.o, +ydN,
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Mili coc cim vao 16p dit 4 1a 16p cét chat vira ¢6 ¢ = 30°
Tra bang 2.8 tacd Ng=30,14; N.= 18,4; N,= 22,4

qp =7x18,4+30,14x194+10x0,3x22,4 = 6043,16kN/ m*

Trong thiét ké thue té c6 thé chon 1 trong 2 céach trén. Vi du & bai todn
nay chon cach tinh theo Vesic.

Q, =0,37 x6043,16 = 543,88kN

Viy strc chju tai cho phép:
g, =2, Qp _ 826,83 543,88

CFS, FS, 2

4- St chiu tai cia coc theo két qua xuyén tigu chudn (SPT):
Sire chiu tai cho phép ctia coc theo cong thirc cia Nhit Ban:

=594, 7kN

Q, =%(uNaAp +(0,2N,L, +N_L_)u)

Q, =%(3ﬂu 17x0,3% +(0,2x17x 7+ (4x 7,2 +12x5))x1,2)
=60,34T =603,4kN
Véy sure chiu tai cia coc, chon gia trj nho nhit: Q, = 594,7kN
Bai tdap 2.2: Cho cac thong s clia coc va dit nén dudi coc nhu bai tap 1.
Kich thuée ¢ot b, x he=400mm x 600mm
Biét lyc tinh todn tac dung 1én méng coc tai vi tri chén cét la:
N" = 2400kN, M} = 80kNm,
My = 120kNm, Hy = 100kN,

HY = 70kN

|- Xac dinh sb luong coc
trong dai.

2- Xéc dinh cach bd tri coc
trong dai.

3- Kiém tra phan lyc dau coc. ’

4- Kiém tra su lam viéc cia

nhom coc.

_.....,.-._
¥
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Bai gidi: 1- S6 luong coc rong dai:

N 2400
Quk 5947

Vay chon n.=6 coc

n. x1,4=5,65

2- B6 tri coc trong dai:
Chon khoang cach giira cdc coc phuong x 1a 3d = 0,9m
Chon khoang cach giita cdc coc phuong y ladd = 1,2m
Khoang cich gita mép coc téi mép ngoai cia dai chon la d/2 = 0,15m
Chon cao trinh ddy dai la -2.8m, chiéu cao dai 0,65m.
Ta duoc két qua bé tri coc nhur hinh vé:

N
Y
H
& | - r
a4 —i=:L ‘IE’ _4_.l...} = !""'1I"
Loy LI Lot
g 4 Ts 6
i
T T
L a )
E = B e i, 4;. ‘..J:H,..t:.r.-.'-". ............... ———
2 A
7] C1 2 3
P | =i o
1 I 1 1
4| =1=-1- R —i—b.q-
L1 g 1 i L1 5
3 = T I i
bk 1
anul_ 00 !_ 800 300
2400

3- Kiém tra phan luc déu coc;

Chuyén céc ngoai luc tic dung vé day dai tai trong tim nhém coc
(truémg hop nay trung vai trong tam dai):

Trong lugng riéng trung binh cia bé tong dai va dat phia trén dai:
yw=22kN/m’

N"=2400 +2,4 x 1,8 x 2,8 x 22 = 2666kN
My =80+ 70x0,65=125,5kNm
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My =120+100x0,65 =185kNm
Tai trong tac dung l€n coc:
it 1§
p.“:ZN +ZM},xxi ZM:xyi
i 2 3
n PR yi
Lap béng tinh todn nhu sau:
Coc | x(m | wim < v Yoxi | P
1 0,8 -0,6 0,81 0,36 358.08
2 0 0,6 0 0.36 409,47
3 0,9 -0,6 0,81 0,36 460,86
324 2,16 | A6008 |
4 09 0,6 0,81 0,36 427,81
5 0 0,6 0 0,36 479,19
6 0.9 0.6 0,81 0,36 530,58
. P... <0Q.
Vay tai trong tac dung vao cac coc déu thoa: max < Qurk
Pmin >0

4- Kiém tra coc lam viéc theo nhém:

Hé sé nhém: 11=I-B[

trong d6: ny - sb hang coc trong nhém coe n; =2

(m, -l)ng + (n; =1)n,

90.n,.n,

n; - s6 coc trong mdt hang n; =3
s - khoang cédch 2 coc tinh tir tdm, thién vé an toan léy 5= 3d

n=1-18,4x

(2-1)x3+(3-1)x2

O(deg) = a.rctg% =18,4"

Stce chju tai cia nhém coc:

x2x3

]=ﬂ,?ﬁl

] véi O(deg) = arctg%

Qnhom =N0e-Quric = 0,761x6x 594,7 = 2715,4kN > N" = 2666kN

Viy thoa diéu kién sirc chju tai ciia nhém coc.

Bai tdp 2.3: Sir dung cac két qua cia bai tdp 1+2. Yéu ciu kiém tra lin

mong khéi quy uée. Két qua thi nghiém nén cb két cho trong bang:
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Ap liyrc (kPa) 0 100 200 400 800

Wg:abivlrgin 0,558 0,525 0,512 0,500 0,487

Bai giai: Do dia chat dudi méng coc ¢ lép dét yéu bin sét nén~khi tinh
kich thudc mong khéi quy udc, ta loai |&p dat nay ra. Poan coc niim trong
I6p biin sét Ly = 7,2m.

L]

i i

1 1

H i

1 i

H i

! i

i ‘.

1 1 9

l :
B.ﬁtyﬁu. ! L]
Bun sét : I

KRl [T R I S —

| 1 h I

y i \ed !

I f) 1 1

! I - 1l

[ | 1 i

| ] i I

P N

' R

R - ooy

i ¥ L] I

' i i

W 7 L

) 1

1] 1.'|:

i v

. S b 7
| : ©

Chidu dai coc tinh tir ddy 16p dt yéu: Ly=19,2 ~7,2 = 12m
Tinh goc ma sat trung binh trong doan Lu:

- 5x14+7x30 323‘31.!
12
Chiéu dai mong quy udc theo phuong x:
Loy =Ly +2Ly, tan$ =2 14212 x1an 222 = 4,55m
4 4

Chiéu rdng méng quy uée theo phuong y:
23,3

Bau =By +2Ly %—h=1,5+2x12tan =3,95m

Moment chdng udn ciia méng khdi quy wéc:
W, =L, xB}, /6=11,83m’

=i 2 b 3
W, =By, xL2,/6=13,63m
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Chiéu cao khdi méng quy wéc:

Hqy =Ly +Ly +Dg =19,242,8=22m

Dién tich méng khdi quy wéc:
=LuBq= 18m?
Khéi ll.rt;mg dit trong méng quy ude:
Qa= AquXHiy; = 18 x 194 =3492 kN
Khéi lugng dit bi coc, dai chiém chd:

Qae = NATHpy; +¥Vas = 6 x 0.09 x 194 + (18 x 0,57 + 6 x 0,08)
x 1,8 x 2,4 =151,2kN

Khéi lugng coc va dai bé tong:

Qc=nApyple+ Waai=6x 0,09 x25x 192 +25x 1,8
x 2,4 x 0,65 =329 4kN

Khoi lugng tong trén méng quy udc:
Qqu=Qa+ Qc— Quc=3670,2 kN

Tai trong quy vé ddy mong khéi quy udc:
Nqu= N+ Qg = 2400/1,15 + 3670,2 = 6070,2 kN
> Mg =M} /1,15= 125,5/1,15=109,13kN.m

> My, =M} /1,15 = 185/1,15=160,9kN.m

Ung sudt dudi day mong khoi quy wdc:

P b= N/ Agy=337,2 kN/m?

e _ Ngy u Zquu ZMyqu

F’ma.x -min =
Aqu ! 3"

P max = 358,2 kN/m®
P min = 316,2 kKN/m’

Xac dinh sirc chiu tai cia dét nén theo trang thai giGi han II:
R' =m(AB,,y, +Bo,, + De;)
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Véi m = | 14 hé s6 diéu kién lam viéc
a'vp =Dy =194 kN/m’
Mili coc tai lop dét 4 ¢o: @ =30% ¢ =7 kN/m%; y'= 10 kN/m’
-  A=1,1468; B =5,5872; D =7,9453
R =1x(1,1468x4,4x10+5,5872x194 + 7,9453% 7) =1 190kN / m?
Diéu kién 6n dinh dit nén dugc thoa man:
Pit SRyci Prax <L.2R,; prin >0
Tinh dd lin méng khdi quy wée theo phuong phép tdng phén té qua
cac budc sau:
Budc 1: Ap luc giy lun:
Pei =Pis — 2. vih; =337,2-194 =143,2kN/m’

Burde 2: Chia lép phan té:
Bt nén duoc chia thanh cdc 16p ddng nhit vai chidu day thoa didu kién:
h; <(0,4+0,6)B, =(1,58m +2,37m)

Phia duéi méng khdi 1a 1ép cét démg nhat, chia thanh timg lép 0,5m.
Burdc 3,4,5: Xiac dinh d6 1un cia timg 16p phin 6 va tinh tng d6 lin:
Ewu y z trong béng 2.15 la d¢ sau so vai day mong khéi quy wde.

Dudmg cong nén lin: do céc ap luc < 400 kN/m’, nén dé don gian ta
chi cin ni suy bac 2 tir 3 ¢ép ap luc 100kPa, 200kPa, 400k Pa.

d 0.53 B

o
E 0515 \

0.495

Ap Iye nén (= 100kPa)




88 CHUUONG 2

Lap thanh bang nhur sau:
Do Do

z -] o o o
ﬂl.l Iﬂb‘l h £ H B F] » 1 2 ] LT L-F] lin
m | ™ (kNim®) | (kNim?) | (kNim?) | (kNIm?) iy
22 0 1] 1,000 | 1432 154.0

1965 | 3390 | 0510 | 0,497 | 0,438

25 | o5 | 0127 |09 | 1419 | 1990

2015 3386 | 0,510 | 0,497 | 0,420

=23 | -1 0,253 | 0938 | 1344 2040

206,5 3340 | 0509 | 0,498 | 0,388

25| 15 0,38 0842 | 1206 2080

2115 3238 | 0509 | 0,498 | 0,346

-24 | -2 0,506 | 0727 | 1040 2140

216,5 32,5 | 0508 | 0,499 | 0,300

245 | 25 0,633 | 064 878 2180

221.5 3023 | 0508 | 0,500 | 0,255

25 | 3 0759 | 0,514 737 2240

2265 2842 | 0507 | 0,500 | 0,215

25 | 38 0886 | 04N 618 2290

2315 2884 | 0,506 | 0,501 | 0,181

-26 | 4 1013 [ 0363 ] 520 2340

2385 2846 | 0,508 | 0,501 | 0,153

1
265 | 45 1,139 | 0,308 | 441 2380

2415 2824 | 0,505 | 0,501 | 0,129

27 | -5 | -1.266 | 0,263 T 2440

Thng @4 lun (em) 2,83

Bai tip 2.4: Sir dung céc két qua cua bai tip 1+3. Yéu cdu tim chiéu cao dai
hop 1y theo diéu kién xuyén thing.
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Bai gidi: Diéu kién chong xuyén thing dai coc:
PK[ = PCH
Chon chiéu cao dai so bd 14 0,35m.

Chon ag= 12em. chiéu cao lam viée cua tiét dién dai:
hop=hg—-a=0,35-0,12=0,23m

Ciéc coc déu nam ngoai day lom cua thap xuyén 45" nhur hinh vé:

@

. —
1]
Y
et i
oy =l ==k=y |
Lag o ! i ! i K
T S T ||
- | S l——i\——
..... I //
7
| W
r‘i‘:‘: T Y r‘-;*: §
-JI— e e -i-.l .{ .
L__;\__' I__I__r h-;—r A

Luc gdy xuyén thing: P, = N"= 2400 kN

Luc chéng xuyén thing: P, = aRyunhg

Véi up=2(he+ b+ 2hg) =2 x (0,6 + 0,4 + 2 x 0,23) =2,92m
P, =1x0,9x10*x2,92%0,23 = 604kN < P,,

89

Nhin thiy P, nho hon nhiéu so vai Py, ta chon chiéu cao dai la 0,65m.

Chon ap= 12cm chiéu cao lam viéc cia tiét di¢n dai:
hy=hy=-a=0,65-0,12=0,53m

Théap xuyén 45 ¢ day 1ém bao phi mét phin cia coe nhur hinh vé:
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Luc gy xuyén thing: Py, = N"= 2400 kN

Lyc chéng xuyén thung:

h.+h +2c
Py =“Rhl|'[%t]]‘0“—

hy
€

+(hc+b;+2cz]hn

hu w2
€2
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F:_-x:-1xﬂ,9xIﬂjx[{n'6+ﬂ‘ﬁ+2x[}"i_§] 0,53

0,53x 222

2 ST

L(0.4+0,4+2x0,25
| 2

Wiy thoa diéu kién chbng xuyén thing dai coc.

“'5;} 2 = 2494kN > P, = 2400kN

]xﬂ,ﬂx

¥

Viy chiéu cao dai hop 1y chon 0,65m.

Bai tap 2.5: Sir dung céc két qua cua bai tap 1+4. Yéu cau tinh toan cét thép
cho dai coc.

‘‘‘‘‘

Bai gidi: So 46 tinh: xem dai la bin consol mjt diu ngam vao mép cit, diu
kia tur do, gia thiét dai tuyét dbi cimg.

g e L2=400

Tinh thép dat theo phuong X:

M = ZF’_I, =P, + P, =460,86x0,64 530,58x0,6 = 594,9kNm

o M _ 59490
" y,R,bhy  0,9x1,15x180x53’

E=1-41-2a=0,12

A = EyyRybhy - 0,12x0,9x1,15x 180x 53
> R, 28

Chon 12¢22 rai v6i khoang cach a = 150mm (A, = 45,62cm’)

Tinh thép dat theo phuong Y:

M= ZP,L =P, + P, + P,l, =(427,81+ 479,19+ 530,58) = 0,4 = 575kNm

=0,114

=42.3cm?
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ae L M 57500
" y,Rybhi 0,9x1,15x240x 53"

£=1-+1-2a =0,086

T EypRpbhy  0,086x0,9x1,15x240x 53
; R 28

=0,082

= 40,44cm?

Chon 16¢18 rai véi khoang cach a= 150mm (A= 4[],?2::m2}.

Bai tdp 2.6: Sir dung céc két qua cia bai tip 1+5. Yéu ciu kiém tra coc chiu
tdi ngang.

Bai gidi: Ta kiém tra cho truémg hop lre cét 16m nhét theo timg phuong. Do
tiét dién coc hinh vudng nén chi can kiém tra véi truomg hop luc cit 16n nhat.
Luc cit 16m nhét tai chén dai: H"= 100kN
— Luyec cét tac dung 1 coc: H=H"6=16.7 kN

Moment tai chian dai da chu}rén thanh lue doc trong cOt, nén coc
khong cd moment tdc dung. Chi ¢6 lyc ngang tac dung & dau coc (twong
img day dai).

Moment quén tinh tiét dién ngang cua coc:

d"
[=—=6,75x10""(m")
12

Madun dan héi bé tong B20:

E, = 27x10°(MPa) = 27x10%(kN/m?)
Chiéu rjng quy udc coc:

b, =1,5d+0,5=0,95m (vid < 0.8m)
Hé sé nén K= 5000 (kN/m?) (tra bang 2.18)

Hé sb bién dang:
%:fjlcbc - 59;1%&,95 0,764
Epl 27x10"x6,75x10

Chiéu dai coc trong dét tinh déi:
I, =0y x1=0,764x19,2=14,7m
Tra biang 2.19 ta cé: A= 2,441; B,=1,621; C,=1,75]
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Xdc dinh chuyén vi ngang y, va géc xoay ¥, & diu coc
Chuyén vi ngang ciia tiét dién coc bai luc don vi Hy= 1 gay ra:
1 1
adyxEpxl 0,764 x27x10°x6,75 %10~
=3,0x 107 (m/kN)
Chuyén vi ngang cua tiét dién coc bai lue don vi My = 1 gay ra:
1 1
Ot = aZy xEp x| Bo = 076472 272105 6,75 10~ 0!
=1,52x10"*(m/kN)
Goc xoay cia tiét dién coc béi luc don vi H, = 1 gly ra:
Saan =8y =1,52%107 (kN""m™1)
Moment udn va lye cit tai ddu coc:
Hy =H =16,7kN; Mg=M+Hl; =0

Chuyén vi ngang va goc xoay cua coc tal cao trinh mat dét:

Yo = HUEHH +M05|IM =16,7x3,0x ”]—-4 = S,Dlxll]“}[m}

= 2,441

E’ml o

Wo = H B + Modyng =16,7x1,52x107 =2,54x10(rad)

Tinh toan chuyén vi ngang va goc xoay clia coc & mirc day dai:

HE M2

A=y, +wy l, +—2+—2

Yo *WsleT3E 1 25,1
HIZ M,
LT

I, - chiéu dai coc tir day dai dén mat dit, coc dai thép l,=0.
A=y, =501x107(m); w=wy, =2.54x10"rad
Ap luc crz[kl‘\lfrnz}, moment udn M, (kNm), lyc ciit Q, trong cac tiét
dién cec duge tinh theo cdng thire sau:
K W M H
2, (Yo% Ay =L By +——2—Cy +——
Uy Uy qhd'Eh[ ubd‘Eh]

G, = D)

2 H
M, =apgEplypA; —apgEplygB; + MgCy + ;ﬂ-l};
bd
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Qz = a?}dEh[}'uﬁd _ungbIWDBdf + U'bdMC-i * HUD-!
z, - chiéu sdu tinh ddi, z, = a4z vOi ope = 0.764.
Ay, Az, Ag, By, Ba, Bs, €, G5, Cy, Dy, D3, Dy tra bang 2.20.
Moment doc theo thin coc:
z Z. A3 B3 c3 D3 M,(kNm)

0.0 0 0 0 1 0 0,00
0.1 0.1 0 0 1 0,1 2,19
03 0.2 -0,001 0 1 0.2 4,32
0.4 0.3 -0,004 -0,001 1 0.3 6,38
05 0.4 -0.011 -0,002 1 0.4 8,23
0.7 0.5 -0.021 -0.005 0,999 0.5 9,99
0.8 0.6 -0,038 -0,011 0,998 0.6 11,59
09 07 -0.067 -0.02 0,996 0,699 12,95
1,0 0.8 -0,085 -0,034 0,992 0,799 14,14
1,2 0.9 -0.121 -0,055 0,985 0,897 15,11
1,3 1 -0.167 -0,083 0,975 0,994 15,77
1.4 1.1 -0,222 -0.122 0.96 1.09 16,32
16 1,2 -0,287 -0,173 0,938 1,183 16,69
1,7 1.3 -0,365 -0,238 0,907 1,273 16,81
1.8 1.4 -0,455 -0,319 0.866 1,358 16,74
2.0 1.5 -0,559 -0.42 0.811 1.437 16,49
2.1 1.6 -0.676 0,543 0,739 1,507 16,14
22 1,7 -0.808 -0.691 0,646 1,566 15,63
24 1.8 -0,956 -0.867 0.53 1.612 14,98
25 1.9 -1,118 -1,074 0,385 1,64 14,28
286 2 -1,295 -1,314 0,207 1,646 13,47
2.9 2.2 -1,693 -1,908 -0,271 1,575 11,64
3 2.4 -2.141 -2 663 -0.841 1,352 9,66
3.4 26 -2.621 -386 -1.877 0,917 7 69
3.7 28 -3,103 -4,718 -3.108 0,197 579
39 3 -3,541 -6 -4 GBB -0,801 397
4.6 3.5 -3.919 -9.544 -10,34 -5.854 0,52

47 36 -3,757 -10,196 -11,751 -7.325 0,01

4.8 37 -3.471 -10,776 -13,235 -B.979 -0,44
5.0 3.8 -3.038 -11,252 -14,774 -10.821 -0.74
5.1 3.9 -2.427 -11,585 -16,346 -12.854 -1.01
52 4 -1614 -11,73 -17.92 -15,08 -1,28
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Biéu d6 moment doc theo thén coc:
- '
IS
E
81
:
b=
[lm
&
k J
Luc cit doc theo coc:
2 Ze Ad B4 C4 D4 QKN
0,0 0 0 0 0 1 16,7
0.1 0.1 40,005 0 0 1 16,5
03 0.2 0,02 -0,003 0 1 16,0
0.4 0.3 0045 | -0009 | -0001 1 15.1
|05 0.4 -0,08 -0,021 0,003 1 14,0
| 07 | 05 0125 | -0042 | -0008 0,999 127
08 0.6 -0,18 0072 | -0018 0,997 11,3
0.9 0.7 0245 | -0114 0,03 0,994 9.7
1.0 0.8 -0,32 0,171 0,051 0,989 8,1
12 0.9 0404 | -0243 | 0082 0.98 6.5
13 1 0499 | -0333 | -0125 0,967 4.8
14 1.1 0603 | -0443 | -0183 0,946 3.2
16 12 0716 | 0575 | -0259 0917 17
17 13 0,838 0,73 0,356 0.876 0.3
18 1.4 -0.967 0,91 0,479 0,821 1.1
20 15 1,05 | -1.116 063 0.747 2.3
'; 2,1 16 -1,248 -1,35 0,815 0,652 34
L 22 17 1396 | -1613 | -1,036 0.529 44
24 18 4547 | -1906 | -1,200 0,374 52
25 19 1699 | 2227 | -1.608 0.181 6,0
| 28 | 3 -1,848 2578 | -1,966 -0,057 8.5
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2.9 2.2 -2,125 -3,36 -2.849 -0,692 -7.3
3.1 2.4 2,339 %, 228 .3.973 1,592 76
3.4 26 -2.437 -5,14 -5,355 -2,821 75
37 28 -2,346 -6,023 -5.99 -4 445 71
39 K| -1,969 -8,765 -8.84 -6,52 -6.4
46 35 1,074 -6,789 -13,69 -13,83 4.1
52 4 9,244 -0,358 -15,61 -23,14 -0.9 |
Biéu db lyue cit doc theo coc:
r G4 tr] hyc cdt Qz(kN) A
BRI
e T
O O - BEREE DR
JREIESSRNSS0’ ca8 =
& e I
E _._,c' i i ';_T—
= ; =.
2 [.' EEEEAE i
= i t
]unt vnm aan
iR R
SN R ! H
TN - i’
i S
S | N
% s _
Béng gia tri 4p luc ngang:

z z A1 B1 c1 D1 o,(kPa)
0,00 0 1 0 0 0 0,00
013 0.1 1 0.1 0,005 Q 3,06
0,26 02 1 0.2 0,02 0,001 5,69
0,39 0.3 1 0.3 0,045 0,004 7.89
0,52 0.4 1 0.4 0,08 0,011 9,69
0,65 0.5 1 0.5 0,125 0,021 11,10
0,79 06 0,999 06 0,18 0,036 12,11
0,92 0.7 0,999 0.7 0,245 0,057 12,80
1,05 0.8 0,997 0,799 0,32 0,085 13,16
1,18 0.9 0,995 0,899 0,405 0,121 13,22
1.31 1 0,992 0,997 0,499 0,167 13,08
1.44 1.1 0.987 1,005 0,604 0,222 12,68
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1,57 1,2 0,979 1,192 0,718 0,268 12,05
1,70 13 0,969 1,287 0,841 C,365 11,29
1.83 14 0,955 1.379 0,974 0,456 10,43
1,06 15 0,937 1,468 1,115 0,56 9,49
2,09 16 0,913 1,553 1,264 0,678 8.44

| 2,23 1.7 0,882 1,633 1,421 0,812 7.35
2,36 1.8 0.843 1,706 1,584 0,961 6,23
2,49 19 0,795 1,77 1.752 1,126 517
2.62 2 0,735 1,823 1,924 1,208 4,10
2.88 2.2 0,575 1,887 2272 1,72 2.1
3,14 2.4 0,347 1,874 2,609 2,185 0,39
3,40 26 0,033 1,755 2,907 2,724 -1,09
3,66 28 0,385 1,49 3,128 3,288 -2.13
3,93 3 .0,928 1,037 3,225 3,858 -3.10
4,58 a5 2,928 1,272 2,463 4,98 4,40
5,24 4 5,854 -5,941 -0,827 4,548 5,71

Biéu db ap lyc ngang:
F "
Gi4 trj §p hye ngang coe (kN
4 g
AT R P 1
m -
(= i
i - > am
| TL¥T I
-E t—u
-
2T
B A4 .
= [ ]
| |
e .
- { 1
N = A

Kiém tra on dinh nén dit quanh cgc:

o, <[o,]=nm

4
COsQ

(o) 120, +&c)
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Tai dd sdu z = 1,18m so voi day dai hay -3,98m (& 16p dat 2) oy =
13,22 kN/m?*: o', = 47,68 kN/m®

Lép 2 ¢6: ¢ = 10 kN/m?; ¢;=7°
4

cos?
Viy thoa diéu kién 6n dinh nén dét quanh coc.

[6,]=1x0,7x (47,88x1g7° +0,3x10) =25kN/m? > o,

0

Bii tap 2.7: Sir dung céc két qua ciia bai tip 1+6. Yéu céu kiém tra coc theo
diéu kién cau lap.

Bai gidi: Coc bb tri 2 méc cdu va ding maéc céu trong so dé cdu coc dé
ding coc.

Trong lugng ban thin coc ké dén hé sé dong khi ciu lip va dimg coc:
q=kgyd? =1.5%x25x0.3% =3.375(kN /m)

Khi ciu coc:
{llllllll_llillli_l_illl q
0.207L ot ”{:;h| 0.207L

L e

M1 M1

11 "R | |1,

Moment 1én nhit: M = 0,0214gL?
Khi dung coc:

Moment iém nhit: M = 0,068qL>
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Vay moment Ién nhit khi cau lip va dung coc la:
M = 0,068qL* = 0,068 x 3,375 x 10? = 22,95 kNm
M 2295

Oy =——= =0,118
2 ysRpbh3  0,9x1,15x30x 25

E=1-J1-2a =0,126

A E-l.rbihbhﬂ = [1,]26XU.9:;L,15>:3DX 25 a2

Viy thép da chon trong c6t 1a 2¢18 mbi phia (A<=5,09cm?) 14 thoa min.

Bai 2.8: Cho coc bé tong cbt thép tiét dign 300mm x 300mm, sir dung bé
tong B25, thép gbm 4 cay 916 loai CII. Coc dai 30m gbm 3 doan néi lai,
doan dip diu coc va ngam vao dai 1a 800mm. Chiéu sdu day dai 1a Dy= 2m.
Cac 16p dia chit nhu sau:

Lérp 1: Lép 2: Lérp 3: Lép 4: Lérp 5: Lérp 6:
Cat adp Bon sét Cit min Sét pha Cétmijn Cét vira
c 0,5 6,8 3 17 3 3
[ 24 8 25 15 26 30
¥ 18 15 19 19 19 20
I - 1 - 0.4 - -
Mser - 2 12 12 20 21
B¢ sau (m) 0+15 15+12 12+18 18+ 24 24 + 22 32 + 40

Muc nuée ngam & do sau -1m.

1- Tinh sirc chju tai cia coc theo dé bén vit ligu lam cgc.

2- Tinh sirc chju tai cia coc theo chi tiéu co 1y cla dét rén.

3- Tinh sirc chju tai cta coc theo chi tiéu cudmg d§ ciua dit nén.

4- Tinh sirc chju tai ctia coc theo két qua xuyén tiéu chudn (SPT).

5- Chon chiéu cao so b cha dai coc 12 0,6m.

Kich thudc cot la bexhe = 350mmx550mm. Lyc tinh toan tac dung lén
cdt: N =1800kN, My =100kNm, My =120kNm, HY =180kN,Hy =150kN

Hay bd tri coc cho dai, kiém tra phan lyc diu coc va kiém tra coc lam
vigéc theo nhﬁ:_'n,

6- Két qua thi nghiém nén cb két:
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o (kPa) 25 50 100 200 400 800
e 08 0,776 0,753 0.726 0,696 0.653

Xiac dinh méng khéi quy wéc va tinh lin cho méng coc.
7- Kiém tra diéu kién chéng xuyén thiing cia dai coc.

8- Tinh todn cft thép dai coc.

9- Kiém tra coc chiju tai ngang (l4y hé sé nén K = 8000 kN/m?)
10- Kiém tra coc theo diéu kién céu lip.

Ddp sb:

1- 1388kN
2- B00OkN
3- 735kN

4- 744 kN (cOng thirc clia Nhit)

5-n =4, phuong X: 4d, phuong Y: 3d, Prax = 680KN, Ppyin= 279kN,
Panom = 2336kN

6- Lqu=8,7m; Bg,=8,4m; py=37kN; S =28cm

7- Thoa

8- Phuong X: ¢16al10, phuong Y: ¢14al110

9- Mpax = 41,2kNm; Qpax = 45kN; O = 39,1kN/m?

Bai 2.9: Cho coc bé tong cbt thép tiét dién 250mm x 250mm, sir dung bé
téng B20, thép gbm 4 cy $16 loai CII. Coc dai 20m gém 2 doan nbi lai,
doan dip diu coc va ngam vao dai la 800mm. Chiéu sdu day dai la D¢ =
1,5m. Céc 16p dia chét nhur sau:

Lép 1: Lép2: Lép 3
Cat adp Siét pha Cat mjn
0.7 17 3
® 22 15 a0
Y 8 9 9
I, - 03
MNspr - 12 21
B4 sau (m) 0+15 1.5+16 16 + 24

Muc nude ngim & d6 sdu -1m.
1- Tinh sitc chiju tai cta coc theo d bén vat liéu lam coc.
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2- Tinh sirc chju tai cua coce theo chi tiéu co ly cla dat nén.
3- Tinh strc chiu tai cia coc theo chi tiéu cudng dé cia dit nén.

4- Tinh strc chiu tai cia coc theo két qua xuyén tiéu chuén (SPT).

5- Chon chiéu cao so b cia dai coc la 0,6m.

Kich thude cft 1a bexhe = 400mm=600mm. Lye linh todn tic dung lén
cdt: N = 1900kN, M} = 90kNm, M;‘ = 115kNm, HY =95kN, H;,‘ = 110kN

Hay b tri coc cho dai, kiém tra phan lue diu coc va kiém tra coc lam
viéc theo nhom.

6- Két qua thi nghiém nén b két:

a (kPa)

25

50

100

200

400

BOO

D8

0776

0,753

0.726

0,696

0,653

Xic dinh méng khéi quy uéce va tinh lin cho méng coc.
7- Kiém tra diéu kién chong xuyén thing ctia dai coc.
8- Tinh todn cdt thép dai coc.
9- Kiém tra coc chiu tai ngang [Iéy hé sb nén K = 8000 kN/m?)
10- Kiém tra coc theo diéu kién cau lﬁp,
Dip sé: 1- 858kN
2- 538kN
3- 468kN
4- 777 kN (cong thirc cua Nhat)
5- n =6, phuong X: 3d, phuong Y: 4d, Pra = 442kN, Prin=223kN,

Prhom=2138kN
6- Lgw=9,14m; Bgy= 8,64m; pgy=29,6kN; §=2,6ecm
7- Thoa

8- Phuong X: ¢16al 10, phuong Y: ¢14a120
9- Mpyax = 26 8kNM; Qpay = 33.3kN; 0pya=35,8kN/m’



