Hwéng din Po an Nén moéng Xay dung dan dung va cdng nghiép

HUONG DAN PO AN NEN MONG XAY DUNG DAN DUNG
VA CONG NGHIEP

MONG CQC KHOAN NHOI

Mai sinh vién ¢ mét sé liéu riéng: Cong trinh va tai trong tiéu chuan & cao trinh chan cot
(dinh bé); tiét dién cot. S6 liéu vé dia chat cong trinh (hinh tru 15 khoan, bang chi tiéu co
y)

YEU CAU PO AN

Thuyét minh tinh toan thiét ké duoc trinh bay trén gidy A4 danh may theo trinh tu:

1. Bia

2. Thong tin dé bai

3. Phan 1: Xir ly s liéu

Xt ly sb ligu dia chat

Nhan xét va kién nghi

Phan 2: Thiét ké k¥ thuat

Dua ra phuong an lya chon mong coc khoan va vi tri dat mong.

Xac dinh céc thdng sé vé coc (chon tiét dién coc, cao do miii coc, so bo chiéu dai bé

coC)

Xac dinh strc chiu tai doc truc cta coc theo vat lidu va theo dat nén.

Xac dinh sb lugng coc, bé tri coc trong méng

Xac dinh tai trong tac dung xudng day bé méng

Xac dinh ndi lec coc theo phan mém GEO5

Kiém tra diéu kién ap luc xudng dinh coc

Kiém tra do 1Gn cia mong (Dua trén két qua phan mém GEOS)

Ban vé thé hién: Ban A3

Yéu cau: Mdi hinh déu phai c6 day du cac kinh thude: kinh thudc chi tiét va kich thudc

téng)

Quy cach viét chit trong ban vé&, duong giong kich thuéc phai thdng nhat trong 1 ban

vé va thdng nhat véi cac ban vé con lai.

v/ 01. Ban vé& B6 tri chung : (ty 1& tir 1/100 dén 1/200) ¢6 Truy dia chat.

v' 01. Ban v& Iong cét thép coc khoan nhai (ty 1é 1/20 — 1/10)

v/ 01. Chi tiét dai coc (ty 18 tir 1/50 — 1/30) trong d6 cdt thép dugc tham khao tir ban vé
khac
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AN N VN NN

Céc s6 lieu dugc vé trong ban vé phai la két qua ciia ban tinh dua lai. Cac ban vé phai duoc
vé theo ty 1& nhat dinh dé hop ly trong ban V&, phai vé dung kich thudc caa no.

THONG TIN DE BAI
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Tai trong tiéu chuan dudi chan cot (dinh bé mong) va tiét dién cot 1a bexle(cm).
V,_(KN); M, (KN.m); H,_(KN) (S6 hiéu 1-10)
Dja chat theo sé hiéu 15 khoan BH1-BH4, bang chi tiéu co 1y.

Sinh vién dong to giao dé cO tdi trong va Lé khoan dwoc giao vio thong tin dé bai

PHAN I

BAO CAO KHAO SAT PIA CHAT CONG TRINH
I. PANH GIA VE PIEU KIEN PIA CHAT CONG TRINH.
Can ctr vao bang 15 khoan dja chat va bang sé liéu dia chat:
- X4c dinh tén, trang thai ctua dat va dua ra két luan.

- Tinh to&n bé sung cac chi tiéu ¢ lién quan va céc chi tidu vat ly caa dat khong duoc thi
nghiém.

- Tinh toan céc chi tiéu dic trung co hoc cua dat: Dic trung vé do bén va dic trung vé bién
dang.

M0 ta so b cau tao dia chat khu vuc xay dung nhu: Tén cac 16p dat, s6 16 khoan, cao do
mit trén, cao 6 mat dudi,, chiéu day va trang thai cua dat, chi s6 SPT.

Vi du 1: Tinh todn va ddnh gid diéu kién dia chét cong trinh
Lép dat 1 cd chiéu day 8m, lép 2 day 3,9m:; 16p 3 day 5m

D6 sAu muc nudc ngam -2,2m

Lép | Chieu | W | WL, | W, (kN / ms) Ty () C(kPa) | Kétquathinghiémnénépe-p | Kétqua | Kétqua
day % % Yw trong (o) voi ap lyc nén p (kPa) Xuyén Xuyén
(m) hat : tinh tiéu
100 | 200 | 300 | 4oo | %(Mpa) | chuanN
1 37,2 | 337|215 | 173 2,65 0,2
2 3,9 43,1 | 46,2 | 28,2 | 17,8 2,67 |6°10 | 11,5 1,147 | 1,111 | 1,08 | 1,061 | 0,26 3
3 5 28,8 | 42 252 | 19 2,7 15°15 | 28 0,795 | 0,772 | 0,752 | 0,73 | 2,67 17
Lop Thanh phan hat (%) twong tng véi cic cd hat W(%) | Ty Trong lwong | GAc | qc(MPa) | N
Hat soi Hat cat Hat min Hat sét trong thé tich tu ()
_ i i i hat nhién ()
Tho To Viua | Nho Min YW(kN / m3) :




Hwéng din Po an Nén moéng Xay dung dan dung va cdng nghiép

>10 [10- [5- [ 2.1 [ 1- [ 05- ] 0,25- [ 0,1- | 0,05- | 0,01- | <0,002
5 |2 05 |025| 01 |005] 001 | 0,002
4 17 | 375|155 12 | 8 6 3 17 | 264 9
Lép 1:

Lép | Chieu | W | Wi, | W, 3 A () C(kPa) Két qua thi nghiém nén ép e-p | qc(Mpa)

day % | o | Yw(KN/MY) @) v6i 4p luc nén p (kPa)

(m) ' 100 [ 200 [ 300 [ 400
1 8 37,2 [ 337 [ 215 [ 173 2,65 0,2

- Hé s rong tu nhién

. Ay(1+0,01W) 1 2,65x9,81(1+0,01x37,2)

~1=1,062
Yu 17,3

Xac dinh trong luong thé tich day noi:

. (A—l)yn _ (2’65_1)9’81=7,85(kN/m3)
1+e 1+1,062

Chi s déo:

I, =W, —W, = 0,337 - 0,215 = 0,122;
Theo bang 6 - TCVN 9362:2012; 0,07 < Ip = 0,122 < 0,17; dat thudc loai & sét.
Trang thai cta dit theo chi s sét:

_ W-W, 0,372-0,215

| = = =1,287
W, - W, 0,122

Theo bang 7 - TCVN 9362:20121, = 1,287 > 1; dit ¢ trang thai nh&o.

Cuing Véi cac dic trung xuyén tinh qc=0,2Mpa va xuy@n tiéu chuan N=2 cho biét I6p dat
thudc loai mém yéu. Vay 1ép 1 thudc loai & sét nhio.

Xéc dinh goc ma sét trong va luc dinh: véi dat loai sét, theo Phu luc E - TCVN
9352:2012, lyc dinh két khdng thoat nudc Cy xac dinh theo cong thuc:

o _9.-0, _200-17,3x4

" =13,08kPa;p =0
10 10

o, : Ap lyc ban than cua dat tai 6 sau thi nghiém, don vi kPa, (Khi x4c dinh o, & day co
thé lay gia tri trung binh tng véi do sau tai giira 16p dat)

Lép 2:
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Lép | Chieu | W | WL, | W, Yo (kN / m3) A () C(kPa) Két qua thi nghiém nén ép e-p | qc(Mpa)

day % % A v6i ap luc nén p (kPa)
(do)
(m) 100 | 200 | 300 | 400
2 |39 431|462 |282 | 178 267 |6°10 | 115 | 1,147 | 1111 | 1,08 | 1,061 | 0,26

Xac dinh hé sé rong

o Ar(1+0,00W)  _ 2,67x9,81(1+0,01x43 1)

-1=1,106
Yw 17,8

Xac dinh dung trong day noi:

_(A-1)y, (2.67-1)9,81

_ —7.78(kN / m®
Yoo =T e 1+1106 ( )

Xac dinh tén dat theo chi sé déo:

Ip=W_L-Wp=0,462 - 0,282 = 0,18;

Theo bang 6 - TCVN 9362:2012, Ip = 0,18 > 0,17; dat thudc loai sét.
Xac dinh trang thai cua dat theo chi sé sét:

_ W-W, 0,431-0,282

| = =0,83
W, - W, 0,18

Theo bang 7 - TCVN 9362:2012; 0,75 < I = 0,83 < 1; dat & trang thai déo nhéo. Vay lép
2 thuoc loai sét déo nhao.

Lép 3:
Lép | Chieu | W | WL, | W, 3 A () C(kPa) | KEet quathi nghiémnénépe-p | qc¢(Mpa)
day % % Yw (kN /'m ) () v6i ap luc nén p (kPa)
(m) ' 100 | 200 | 300 | 400
3 5 288 |42 [ 252 |19 27 |15°15 | 28 0,795 | 0,772 | 0,752 | 0,73 | 2,67

Xéc dinh hé s6 rdng

o M (1+0,001wW) 1 2.7x9,81(1+0,01x28,8)

-1=0,8
Y 19

Xac dinh dung trong day noi:

(A-1)y, (2,7-1)9,81
1+e  1+0,8

Yan = =9,29(kN / m®)

Xac dinh tén dat theo chi s6 déo:

lp =WL-Wp=0,42-0,252 = 0,168




Hwéng din Po an Nén moéng Xay dung dan dung va cdng nghiép

Theo bang 6 - TCVN 9362:2012; 0,07 < Ip = 0,168 < 0,17; dat thugc loai & sét.

Xac dinh trang théi caa dat theo chi sb sét:

_ W-W, 0,288-0,252

IL_w W,
L~ VYV¥p

0,168

=0,214

Theo bang 7 - TCVN 9362:2012; 0 < I = 0,214 < 0,25; d4t & trang thai ntra cang.

Vay lop 3 thuoc loai & sét nira cung.

Lép 4:

Lép Thanh phan hat (%) twong tng véi cac cd hat W(%) | Ty Trong luong | Goc | gc((MPa) | N

Hat soi Hat cat Hat min Hat sét trong thé tich tu (0}

_ _ _ i hat nhién (d0)
Thd To Vira | Nho Min YW(kN / m3) :
>10| 10- | 5-| 2-1 | 1- | 0,5- | 0,25- | 0,1- | 0,05- | 0,01- | <0,002
512 05 |025| 01 |0,05]| 0,01 | 0,002

4 17 | 375|155 | 12 8 6 3 17 2,64 18,48 38,2° | 9 25

Xac dinh tén dat: luong hat c6 duong kinh > 0,5 mm:

17+ 37,5 = 54,5% > 50%

Theo bang 2 - TCVN 9362:2012, dat thudc loai cat thd.
Xac dinh trang thai cta dat: can cir két qua xuyén tinh pi= gc = 9 MPa; 5 MPa < qc<15

MPa; tra bang 5 - TCVN 9362:2012, dat thudc loai chit vira. Twong (ng hé sé rdng

e = 0,55 + 0,7, ndi suy tur pr tim dugc e = 0,64. Vay 16p 4 thudc loai cat thd chat vira.

Xac dinh dung trong tu nhién:

_ Ay(1+0,01W)  2,64x9,81(1+0,17)
l1+e 1+0,64

w

Xac dinh dung trong day néi:

_(A-Dy, (2641981 oy /me)
1+e 1+O,64

dn
P bdo hoa

G- AW _ 2,64x0,17 _

0,7
e 0,64

=18,48kN /m’®

Theo bang 4 — TCVN 9362:2012, G trong khoang 0,5+0,8; vay cét & trang thai am.
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Xac dinh géc ma sat trong va luc dinh, m6 dun bién dang E bang st dung hé sb rong
e=0,64 vai cat tho, tra bang B1-TCVN 9362-2012, tim duoc o, =38,2%c, ~0kPa;
E=31Mpa

Két qua tru dia chat nhw sau:

Nog BeidCoafia
saa|dag | cha&

Mo&alvagphaa loai fiaé

s P PO 3
b2 m//// MNN Alsetinhad; y=17.3 kN/m~,

=13,08 kP =0
o h c X a, ¢:

Alsetinhad; y=17.3 kN/m®,
¢=13,08 kPa, ¢p=0

Seftided nhad; y=17.8 kN/m°,
c=11.5 kPa, ¢p=6°10

Aledl- noa cong; y=19 kN/m*,
c=28 kPa, ¢p=15°15

Catithoa chaévoa y=18.48 kN/m®,
¢=0 kPa, ¢p=38°12'

I1. NHAN XET VA KIEN NGHI:

Nhan xét vé kha ning chiu lrc céc 16p dat. Kién nghi chon loai méng (méng coc khoan)
va dat vao lop dit nao?

Nhan xét: qua c4c chi tiéu nhu trén, ta nhan thay 16p 1 va 16p 2 thudc loai dat yéu, 16p 3
va 4 déu c6 thé lya chon dé dat mili coc.
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PHAN II
THIET KE KY THUAT

l. CHON CAC PAC TRUNG CUA MONG CQC KHOAN
1. Chiéu dai va tiet dién coc
Cao trinh dat mii coc: cin cr VAo tru dia chat va danh gia diéu kién dat nén ¢ phan 1, lua
chon 16p dé dat miii coc va d6 chén sau vao 16p dat chiu luc
Cao trinh mili coc ¢ d6 sau ( khong ké phan vat nhon cta miii coc
Chiéu dai tinh toan cua coc: Ly tir day bé mong dén miii coc
Chiéu dai thuc té phai gia cong coc bao gdm chiéu dai tinh toan; chiéu dai doan ngam vao
trong dai (Lng=15cm) va chiéu dai doan miii coc (Lm =0,5x dudng kinh coc); chiéu dai doan
bé téng xop dau coc dap bo, l=1m
L=Lu+Lng+Lm+ly
2. Vatliéu coc
Kich thuéc coc:
+ DPuong kinh coc D
+ Puong kinh cét thép doc ¢
+ S6 lwgng thanh cét thép doc cha
+ Méc bé tdng: # twong duong cip do bén
+ Vat liéu thép: All
3. Luwa chon phwong phap thi cong coc
Coc bé tong cot thép do tai chd trong dung dich vira sét (coc khoan nhdi)
Il. TO HQP TAl TRONG TAC DUNG TAIl PINH BE MONG
Tai trong tiéu chuan dit tai chan cot (dinh bé mong)
Voo (KN); Mg, o (KN.m); Q. (KN)

Véi n- hé sb vuot tai lay theo truong hop tai trong 1a tinh tai 1a 1,35. Ta c6 dugc tai trong
tinh toan:

Vot = Voee X 1,35(KN); Moy e = Mgy e X 1,35(KN.mM); Qo tc = Qoxtc X 1,35(KN)
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I11. XAC PINH SUC CHIU TAI CUA CQC
1. Xac dinh sw@c chiu tai cia coc theo cwong dé vat ligu

Theo TCVN 5574-2018
R, = (P('chy'chbAb + RsAs)

Trong do: Theo 7.1.9 TCVN 10304-2014

veb - hé s6 ké dén viéc do bé tong trong khoang khong gian chat hep cua hd va dng vach,
YCb = 01851

v’eb - hé s6 ké dén phuong phap thi cong coc nhu sau:

Trong nén dat dinh, neu c6 thé khoan va dé bé tong kho, khdng phal gia ¢b
thanh, khi myuc nude ngam trong giai doan thi cong thdp hon mii coc thi y’ep = 1,0;

Trong céc loai dat, viéc khoan va d6 bé tong trong diéu kién khd, ¢ dung téi dng véch
chuyén dung, hoac guong xoan rong ruét y’e, = 0,9;

Trong cac nén, viéc khoan va d6 bé tong vao long hé khoan duéi dudi nudc
c6 dung 6ng vach giit thanh, y’e = 0,8;

Trong cé4c nén, viéc khoan va d6 bé tong vao long h{S khoan dudi dung dich
khoan hodc dudi nude chiu ap luc du (khong dung 6ng vach), v’ = 0,7.

Ay - dién tich tiét dién ngang coc, (m?);
Rb - cudong dd tinh toan cua bé tong coc, (kPa);

A - dién tich tiét dién ngang cbt thép, (m?);

Rs - cudng d6 tinh toan cia cdt thép, (kPa).
¢ - hé s6 udn doc cua coc, tinh theo cong thirc sau:
¢ =1,028—0,0000288)° — 0,0016A.
Vi A\ - 46 manh cuia coc: A = 1y/r (r - ban kinh coc tiét dién hinh tron hodc canh coc tiét
dién hinh vudng)
O day: ly - chiéu dai tinh toan ciia coc, xac dinh nhu sau:

ly=vl;1- chiéu dai coc; v - hé s6 ké dén lién két hai dau cua coc: v = 0,5 khi dinh coc ngam
vao dai va miii coc ngam vao da, dat cimg; v = 0,7 khi dinh coc ngam vao dai va miii coc
treo trong dat hoac tua 1én da va dat cung.
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Bdng tra thong sé vt liéu

B15 | B20 | B225| B25 | B30 | B35 | B40 | B45 | Bs50 | B55 | B60

Mic, Mb M200 | M230 | M300 | M350 | M400 | M450 | M500 | M600 | M700 | M750 | M800
Crwéng dd chin nén tinh toan,

> : 8.5 115 13 145 17 | 195 | 22 25 | 275 | 30 | 33
Eb (Mpa) ) ) ) ) )
Cwong dd chin kéo tinh toan,

P | 075 | 09 1 105 | 12 | 13 | 14 | 145 | 155 | 16 | 165
Rbt (Mpa) : : : : : : : : : :
Mb dun din héi, Eb (Mpa) 23000 | 27000 | 28500 | 30000 | 32500 | 34500 | 36000 | 37500 | 39000 | 39500 40000
Cwong d6 quy d6i (Mpa) -
Phuc vu cho tinh todn theo 18.889 | 25.556 | 28.889 | 32,222 | 37.778 | 43.33 | 48.889|55.556 | 61.111 | 66.667 | 73,33
TCVN trong Etabs ]
Crrong 4 chin nén tiéu chuan, 11 15 17 18,5 2 | 255 20 32 36 | 395 | 43

Eb (Mpa)

Vi du 1: Tinh strc chiu tai cia coc khoan theo vat li¢u:

Cét thép doc loai All- Rs=280000kPa. Gidi han chay Rc = 300 MPa = 300000 kPa.

Coc chiu tai 1éch tdm, ham luong thép pu = 0,4 + 0,65%, chon p = 0,5%. Dién tich tiét

dién ngang ctia coc 0,502 m?, dién tich ct thép yéu cau khoang 0,5% x 0,502 x10* = 25,1
cm?, Chon 1216 - As = 24,13 cm?; Cét dai chon loai Al - Rs = 225000 kPa; Cét thép dai
va thép moc cau chon loai AI-Rs=225000kPa;
So b chon bé téng coc cap do bén B20- Ry=11500 kPa; Rp=900 kPa. M6 dun dan hoi

Ep=27000Mpa.

Coc dudng kinh D=100cm; Chiéu dai coc 20m

R, = (P(Ybe'chbAb + RsAs)

veb - hé s6 ké dén viéc do bé tong trong khoang khong gian chat hep cua hd va éng vach,

veo = 0,85;

vY’ep - hé s6 ké dén phuong phap thi cong coc nhu sau: thi cong bé tong dudi huyén phu sét,

v’ = 0,70.

Xac dinh hé s6 uén doc:

¢ =1,028-0,0000288)." — 00,0016\

V6i A - Do manh cua coc: A =1, /r(r=0,5m)
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l, =v.lvoilla chiéu dai coc; 1 = 20m; v=0,7 (dinh coc ngam vao dai va mili coc treo trong
dat) hoac twa 1én d4 va dat cang.

Nhu vay: |, =v.I=0,7x20=14m;1 =14/0,5=28

Thay sd, ta c6: ¢ =1,028—0,0000288x28% —0,0016x28 = 0,906
Stec chiu tai cho phép la:
R, = 0(YaYewRuA, + RA, ) =0,906x(0,85x0,7x11500x0,502 + 280000x24,13x10"*) = 3724,18kN

2. Xac dinh sirc chiju tai caa coc theo dat nén

a. Sirc chiu tdi cuc han Rey, (kN), duwoc xdc dinh bang cong thic Nhdt ban (Phu luc
G.3.2)

Do coc xuyén qua ca dat dinh va dat roi, do vay tinh toan sirc chiu tai cho phép caa coc

theo cdng thirc Vién kién tric Nhat Ban (1988)

Rc,u = qub + UZ(fc,ilc,i +fs,i|s,i)
Trong do:
- g,- Cudng d6 sic khang cua dat dudi miii coc nam trong dat roi..
- Ay- dién tich tiét dién ngang cua coc;
- U- chu vi tiét dién ngang cua coc;
b. Suc chiu tai cho phép Rcq (kN) theo cong thic

Yo
YnVk

- Céc hé sb dugce xac dinh theo muc 7.1.11. TCVN 10304-2014:

Rc,d Rc,u

v, - Hé sb diéu kién lam viéc, ké dén yéu té ting mirc d6 dong nhat cia nén dat khi
st dung mong coc, lay bang 1,15 trong méng c6 nhiéu coc;

v, - Hé sd tin cay vé tam quan trong caia cong trinh, lay bang 1,15 véi tim quan trong
cong trinh ( gia thiét cap I1).

10
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v, - Hé s tin cay lay theo dat. (muc 7.1.11 TCVN 10304-2014)

Vi du 2: Hay dw bdo stec chiu tdi ciia coc khoan nhoi theo cong thirc ciia Vién kién triic
Nhdt Bdn

Cho biét coc tron c6 dudng kinh 1000mm, ¢ chiéu dai coc ngap trong dat 1a 40m.
Cao d0 myuc nudc ngam la trung véi cao do mat dat +0.0; Pay bé nam ngang mat dat. SO
liéu dia chat nhu sau:

TT Tén dat Chiéu Cu N Trong luong thé tich
day (MPa) (SPT) cua dat Y
(m) (KN/m®)
1 | Sétpha déo chay 7 0,03 5 17,5
2 | Sét pha déo mém 8 0,05 8 18,0
3 Cat hat vira Réitlon | - 40 20,0
Bai lam:

Hinh v& minh hoa cac 16p dat va chi€u dai coc nhu sau:

MNN +0.0
Y kv
= [
hi
[; Sétpha ¥
h2
L ¥ v 7 h3
[ :
Sét pha
! g -15.0
?3 Cat ¥
hat vira
¥ 7 -40.0

Strc chiu tai cuc han cia coc xac dinh theo cong thuc duogc viét lai dudi dang:

Ry = 0A +u(f 1.+ fl

cici S,i s.i)
trong do:
u 1a chu vi tiét dién ngang than coc, u = 3,14 x 1,0 = 3,14m;
Ap 12 dién tich coc tua 1én dat, A, = 3,14%(1,0/2)? = 0,785m?
Qv la cudng do sirc khang cua dat dudi miii coc xac dinh khi miii coc nam trong dat roi
go = 150 Np cho coc khoan nhoi, g» = 150 x 40 = 6000kPa
Cuong d6 stre khang trung binh ddi véi coc dong dugc xac dinh theo cong thirc:

174
|

trén doan coc nim trong 16p dat roi tha

11
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10N,
3

trén doan coc niam trong 16p dat dinh tht “i”:

fc,i = ap 1:LCu,i
trong do:

op 12 hé sb diéu chinh cho coc dong xac dinh theo biéu d6, phu thudc vao ty sé stc khang
cat / &p luc hi€u qua thang dung:

- Béi véi 16p 1:
+ Strc khang cat: cy1 = 0,03 MPa = 30 kPa
+ Ap lyc hiéu qua thang dimg, tinh cho giira 16p dat:
o’v1 = (17,5-9,81) x (7,0/2) = 26,915 kPa
Suy ra, cu1/ ov1 = 1,15; tra bang c¢6 ap1 = 0,5
- Béi véi 16p 2:
+ St khang cat: cy2 = 0,05 MPa = 50 kPa
+ Ap luc hiéu qua thing dung, tinh cho giita 16p dt:
o’v2 = (17,5-9,81) x 7,0 + (18,0-9,81) x (8,0/2) =86,59 kPa
Suy ra, cu2 / ov2 = 0,57; tra bang va ndi suy:
ap2 = {0,5 % (0,57-0,35) + 1,0 x (0,8-0,57)}/(0,8-0,3) = 0,68
fL 14 hé sb diéu chinh iy bang 1,0 cho coc khoan nhdi
Cuong dd suc khang ma sat trung binh thanh bén:
Lop 1:fe1=0,5%x 1,0 x 30 =15 kPa
Lop 2: fe2 = 0,68 x 1,0 x 50 = 34 kPa
Lép 3: fs3 =10 x40/ 3 = 133,3 kPa
Thay céc gia tri tim dugc ¢ trén vao cong thire strc chiu tai cua coc, ta co két qua nhu sau:
Rcu =6000%0,785 + 3,14x(15%7+34%8+133,3%x25) =16357,83 kN

Tir két qua tinh toan trén ta co:

Sirc chiu tai thiét ké cua coc theo dat nén: R, 4 = ﬁRc,u (kN)
ntk

Vay stc chiu tai thiét ké cta coc P, = min( Py, R.q) (KN)

12



Hwéng din Po an Nén moéng Xay dung dan dung va cdng nghiép

IV. XAC PINH SO LUQNG CQC, BO TRi CQC TRONG MONG
1. S6 lwgng coc trong mong
Cong thic tinh sb lugng coc trong méng

n=>b *%n
ne: s6 lwong coc trong mong

B : Hé s6 kinh nghiém, ké dén anh huong cua lhec ngang va md men, b =1.2-1,5;
V, . Tong luc thang dtng ké dén cao trinh dinh dai

R. « Strc chiu tai cua coc

VO tt

Dién tich so bo day dai: Fy = ————
. . (Rtt - nYtbh)

Rc,tk

(3D

Ap lyuc tinh toan do phan luc dau coc tac dung 1én day dai: R, =

n: hé s6 vuot tai n=1,1
Y : Trong lugng riéng trung binh cua dai va dat trén dai y, =19kN/m?
h: chiéu sau dit day dai
voh: Ap luc nén 1én day dai do trong lwong dai va dat trén dai gy ra
Ta c0 tai trong tinh toan dudi day dai so bd
Vi = RNy s Vi = Vo + Vi

2. Bo tri coc

Thong thuong, khoang cach tam giita 2 coc ké nhau nén lay: coc ma sat khong nho hon
3d, coc chong khéng nhé hon 2d.

Tinh duoc 6 lugng coc chon kich thude duong kinh coc dé bd tri cho méng, chon kich
thudc mong, khoang cach gitra 2 tim coc tir 3D-6D, khoang cach tir mép coc dén mép ngoai
dai coc tir D/3 dén D/2.

3. Lap td hop tai trong tac dung tai day bé mong

13



Hwéng din Po an Nén moéng Xay dung dan dung va cdng nghiép

V. KIEM TRA PIEU KIEN AP LU'C XUONG PINH CQC
1. Piéu ki¢n kiém tra

Prac + AP S Ry
pr. >0
Trong do:
R.«- Stc chiu tai thiét ké cua coc (kN)
Ap :Trong lugng ban than caa coc, (KN)
pt ,p™. : ndi luc dau coc 1on nhat va nho nhat, (kN)
2. Noi lwe dau coc :
Céch 1: C6 thé tinh theo cdng thirc cho méng coc dai thap Theo TCVN 10304-2014

A LA A M, . X. M., .V
thiét ké mong coc P, _ Ve, My xaYi

N, S Sy

Céach 2: Ngi luc coc dwoc tinh bang phan mém Geo5: xem muc VII

Trong do:
V, : tong tai trong thang ding tinh toan tai day dai tic dung 1én dau cac coc;
M., M, : md men tinh toan &g véi cac tryc X va 'y cua mat bang nhdm coc tai toa do
day dai
n: sé lwong coc trong mong;
X, Y, toa do cua coc tht i;

X toa do tir trong tdm coc chiu nén hoac chiu kéo nhiéu nhat téi truc y va x.

max ! ymax :
Trong lugng tinh toan cua coc tir day dai coc dén milii coc: Ap =nA Ly,
3. Kiém tra diéu kién

Két luan: Coc duoc kiém tra du stc chiu tai va an todn nén tat ca cac coc con lai duoc
bo tri trong mong cling an toan.

Vay s6 luong coc va khoang céch b tri 1a hop Iy

Kiém tra stic chiu tai ngang: Vi mong coc 1a dai thap nén tai trong ngang tac dung
chu yéu vao phan dai coc nén ta khong can kiém tra sac chiu tai ngang caa coc.

14



Hwéng din Po an Nén moéng Xay dung dan dung va cdng nghiép

5000 Vi du hinh bén: S6 coc n = 4 kich thudc
. coc D1000 dé bd tri méng. Chon kich
g D thudc méng 1a LxB=5 mx5 khoang cach

gitra 2 tim coc tir 3D-6D, khoang céch tir

= S mép coc dén mép ngoai dai coc tir D/3
dén D/2 nén chon 0.5m
P [ ©
1000 3000 00

Hinh. Hinh v& minh hoa b tri coc trén dai coc

VI. KIEM TRA PQ LUN CUA MONG (phu luc C TCVN 9362-2012)
Do in cho phép cia cong trinh theo Bang 16 TCVN9362:2012 la Sgh = 8cm;

Pham vi tinh lun cia mong coc dugc tinh tir mat phang mili coc dén d6 sau thoa man diéu
kién pz < 0,2pd; do miii coc dugc dat vao 16p dat tdt.

Trong do:

Ap lyc do trong lugng ban than cua dAt nén tai mat phéng mii coc:
Pa, = gYili

Ap luc phu thém do tai trong ngoai tai mit phang miii coc

Py =Py —Pe

Cong trinh thudc nha khung bé téng cbt thép co tudng chén, theo bang 16- TCVN
9362:2012 c6 do lan tuyét d6i 16n nhat Sgh = 8 cm.

Tinh toan do lun theo phuong phéap tong do lin cac 16p phan té bang cach chia nén dat
thanh nhiing 16p phan t6 dong nhét c6 chiéu day hi = 0,6 m < Bqu/4

Ap luc phy thém do tai trong cong trinh & do sau z ké tir ddy mong khbi quy udce:
pz = O(‘pO
Trong d6 ko- Hé s6 tra bang C.1 TCVN 9362-2012 phuy thudc vao ti s6 2z/Bqu Va Lqu/Bqu

Lap bang tinh toan d6 lun

Lép
dat

Pidm | z(m) | 22/Bq a 'D(kzF,“;I;O pe: (kPa)

15



Hwéng din Po an Nén moéng Xay dung dan dung va cdng nghiép

012 de

Do lan tong cong
n ph
S= Filli
BZl] E
B =0,8 Hé sb khong thir nguyén (Phu luc C TCVN 9362-2012)

Két luan: Thoa man di€u kién vé do lun gidi han.

V& biéu d6 ap luc do tai trong ban than va do tai trong cong trinh

VII. HUONG DAN SU DUNG GEO5

Sau day 1 cac budc huéng dan tinh toan chuong trinh Pile Group:

Budc 1: Trong tab “Project”:
Nhap thong tin vé du an, mo ta cong trinh, chii nhiém, ngay thang nim. ..
Doi don vi vé hé Metric trong muc System of units

Chon trong luong thé tich cua nuéc (Unit weight of water consider): 10 kN/m3

Project
Task :
Part :
Bemersns { E:it‘;;“ really want to change the system of
Customer :

| Unit weight of water consider : 10,0 kijm3 =] -

@l o

System of units

System of units metric i

Hinh 1 Trong tab “Project”
Budc 2: Trong tab “Setting”:
Chon Select setting = Standard - limit states (tiéu chuan vé trang thai gioi han)

Analysis settings
Settings: | Standard - limit states I3 Select
settings
Concrete structures : EN 1992-1-1 (EC2)
Coeffidents EN 1992-1-1: standard Settings
Analysis method : Analysis using oedometric modulus administrator
Restriction of influence zone : by percentage of Sigma,Or
Coeff. of restriction of influence zone : 10.0 [%] Add to
Verification methodalogy : Limit states (L5D) administrator
g Edit
2
i
@

16



Hwéng din Po an Nén moéng Xay dung dan dung va cdng nghiép

Hinh 2 Trong tab “Setting”
Tai muc Analysis type chon Spring method (M6 hinh 16 xo0)

Tai muc Type of pile chon Floating pile — compute the stiffness of spring from soil properties
(Coc treo — tinh toan do cting 10 xo tur chi ti€u co 1y ctuia dat). Cac muc con lai chon nhu hinh.

Analysis type : spring method -
Type of pile : floating piles - compute the stiffness of springs from s/ ™
Connection piles | pile cap : fixed -
Maodulus of subsoil reaction constant -

Hinh 3 Trong tab “Analysis type”

Budc 3: Trong tab “Structure”: Lya chon ) luong coc, duong kinh coc, khoang cach tim — tim
coc, kich thudce bé coc.

E 9 @ 0 H @Generah& general shape

Width of pile cap : by = 5.00 | [m] Pile diameter : d= 1.00 | [m]
Width of pile cap : by = 5.00| [m] Spacing of piles : Sy = 3.00 | [m]
Mumber of piles : Ny = 2 H Spacing of piles : Sy = 3.00 | [m]
Mumber of piles : Ny = 2 H

Hinh 4 Trong tab “Structure”

17



Hwéng din Po an Nén mong Xay dung dan dung va cong nghiép

Budc 4: Trong tab “Geometry”: Lya chon chiéu sau day bg, bé day bg, chiéu dai coc

Depth from ground surface ; hy= | 2.00| [m]
File head offset h = 0,00 | [m]
Thickness of pile cap : t= 2.00 | [m]
Length of piles : | = 25.00 | [m]

Hinh 5 Trong tab “Geometry”
Budc 5: Trong tab “Material”: Khai bao vat li¢u trong muc User define
Bé tong khai bao f’c =22 MPa
Thép khai bao fy = 400 MPa
(cudng do bé tong va thép khai bao theo thiét ké)

Unit weight of structure : T = 23.56 | [ki/m3]
Concrete Longitudinal reinforcement
Catalog ser def. Catalog ser def,
bé téng CB 400
fi = 22.00 MPa f,x = 400.00 MPa
fam = 2.36 MPa
Ecm = 30533.55 MPa

G 12745.23 MPa

Hinh 6 Trong tab “Material”
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Hwéng din Po an Nén mong Xay dung dan dung va cong nghiép

Budc 6: Trong tab “Load”:
Khai bao THTT tinh toan (Design) va THTT tiéu chuan (Service)

Parameters of load
Name: Load No. 1
Vertical force ¢ N= | 13043.00 [kn] Canvention
Bending moment : My = 0,00 | [kiNm]

My = 114,30 | [khml]
Horizontal force : 23.50 | [kn]

0,00 k]

Torsional moment : 0.00 | [khm]

() Design (®) service

[ Add Cancel

[[] Consider the self weight of pile

Lo/ ) Load Load name N My M., Hy Hy Mz Design
No. new | change L] [khim] [him] [n] [ [khim]
1 ES HTT tinh toan 15000.00 0.00 132.00 27.00 0.00 0.00]
¥ 2 YES THTT tieu chuan 13043.00 0.00 114.80 23.50 0.00 0.00

Hinh 7 Trong tab “Load”
Budc 7: Trong tab “Profile”: Khai bao do sau cac 16p dit da qua 6 “Add”

L= Depth
Interf, # [m] ) add Terrain elevation : [m]
1 0.00 Edit _ _
Z 12.00 Change of terrain elevation
3 22,00 (=l Remove
* 4 27.00

Hinh 8 Trong tab “Profile”
Budc 8: Trong tab “Soil”: Khai bao chi tiéu co ly cac 16p dat da

y: trong lugng thé tich ty nhién (kN/m3); géc ma sat trong ¢; luc dinh don vi ¢ (kPa); hé $6
poission v; médun bién dang Edef (MPa); ysat: trong lwong thé tich bio hoa (kN/m3); Goc mé khi
tinh toan modun phan luc nén p ~ /2
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Hwéng din Po an Nén moéng Xay dung dan dung va cdng nghiép

Add new soils

Identification

MName : Bun set

Basic data
Unit weight :
Angle of internal friction :

Cohesion of sail :

Setlement - oedometric modulus

Poisson's ratio :
Settlement analysis :

Deformation modulus

Uplift pressure
Calc. mode of uplift :

Saturated unit weight :

V=

insert Edef

Edef =

standard

Tsat =

Determining modulus of subsoil reaction

Angle of dispersion :

B=

0.35

3.00

16.50

3.00

[kM/m?]
!
[kPa]

[

Draw
Color
I
Pattern category
GINT

Pattern

Classification

Classify

Delete

(% Add

Cancel

o
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3

Budc 9:

x Az A P A A N A .
dan Po an Nen mong Xay dwng dan dung va cong nghiép
Medification of soil parameters >
Identification Craw
Color
Mame :
I
Pattern categor
Basic data 2] k4
GINT -
Unit weight : = 18.00 | [kNjm3]
Pattern
Angle of internal friction : Qef = 28.00
Cohesion of soil : Cef = 0.00 -
Settlement - oedometric modulus =
Sp
Poisson's ratio : V= 0,30
Settlement analysis : insert Edef
Deformation modulus : Edef = 15.00 =
Uplift pressure 2 el
Calc. mode of uplift : standard Delete
Saturated unit weight : feat = 18.50 m
g fsat [k 3] oK + (@
OK + [¥]
Determining modulus of subseil reaction
Angle of dispersion : B= 14.00 o
Cancel
Meodification of soil parameters *
Identification Draw
Color
Mame : Cuoi soi
I
Pattern categor
Basic data = gery
GINT -
Unit weight = 26,50 | [kM/m3]
Pattern
Angle of internal friction : Def = 40,00
Cohesion of soil : Cef = 0.00
Settement - cedometric modulus =
Poisson's ratio : v= 0,30
Settlement analysis : insert Edef
Deformation modulus : Edef = 100.00 IELE
Uplift pressure = e
Calc. mode of uplift : standard Delete
Saturated unit weight : Yot = 26,60 | [kN/m3]
OK + [&]
oK +
Determining modulus of subsoil reaction
Angle of dispersion : B= 20,00 oK
Cancel
L

Hinh 9 Trong tab “Soil”

Trong tab “Assign”: Dién cac 16p dat theo d sau
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Hwéng din Po an Nén moéng Xay dung dan dung va cdng nghiép

- 1 [

Mo. Thickness
of layer [m]
12,00 Bun set
10,00 Cat roi rac
5.00| Cuoi sai
Cuoi soi

Hinh 10 Trong tab “Assign”

Budc 10: Trong tab “Water”: Do sdu myc nudc ngam

Ground water
Depth from ground surface : GWT= 5,00 | [m]

Hinh 11 Trong tab “Water”

Muc negative skin friction: ma sat &m c6 thé bo qua, tuy thudc vao bai toan

Budc 11: Trong tab “Vertical spring”: G6i 10 xo dtg. Chon THTT tinh toan di khai bao

Typical load (for analysis of vertical springs)
HTT tinh toan e

Hinh 12 Trong tab “Vertical spring”
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Hwéng din Po an Nén moéng Xay dung dan dung va cdng nghiép

Budc 12: Trong tab “Analysis”: Tinh toan két qua. Lya chon céc chi ti€u can tinh toan (Luc nén,
momen, lyc cat..)

- Analysis

Results : HTT tinh toan -

[ In detal

Show resuts : al pies M fmLs

Maximum internal forces (all load cases)
Values Construction Drawing mode
¥ Bending moment X [itim] Construction ;| undeformed =1 vales: sgnificant = Maximum compressive force = -4049.73 kN
[¥ Bending moment ¥ [kim]

Minimum compressive force = -1852.83 kN

Labels size : small 0 Max. bending moment 25,21 khm

I”" Normal force ] Max, shear force 675 ki
[ shear force X [kN] ¥ Hatch
I Shear force ¥ [kN] Maximum displacements (only service load cases)
[™ Displacement X [mm] [¥ Displacement and rotation of pile cap
[ Displacement Y [mm] ] Ma. setfiement - Lgmm

= Mascimum horizontal dispiscement of pile cap 0.2 mm
¥ Displacement 2 [mm] I Spring [MN/m] Max. rotation of ple cap = 79047
I~ Vertical springs [MN/m]

I Horizontal springs [MN/m]

Hinh 13 Trong tab “Analysis”
Budc 13: Trong tab “Dimensioning”: kiém tra bé tong cdt thép

Construction

Normal force
Maximum compressive force = 404973 kN
Minimum compressive force = -2107.76 kN
0.23

21071
t5tda ) b000.00 & hooo & ho.00
[kn] [kn] [knm]
Dimensioning : [ Add [=) Remove 8] (R In detail
Results THTT tinh toan ™ | Show results : all piles -
Pile reinforcement Results
Profie : 1.0 |[m]  [shear reinforcement RC bearing cap. SHEAR :
I~ SATISFACTORY (1.3%)
o- orbers »H RC bearing cap. FLEXLRE:
Cover : O |fmm] SATISFACTORY (36.4%)
Reinf. ratios : pile o Reinforcement ratios :
SATISFACTORY (55.1%)

Hinh 14 Trong tab “Dimensioning”
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PHAN 111
BAN VE

1. Ban vé& B4 tri chung:

- Pua ra dugc 3 hinh chiéu cia méng coc khoan (mat chinh, mat bang, chiéu canh)

- Trong mdi hinh chiéu déu phai c6 day du cac kinh thudc: kinh thude chi tiét va kich thude tong
- Quy cach viét chir trong ban v&, dudng giong kich thudc phai thdng nhit trong 1 ban v& va théng
nhat v4i cac ban v€ con lai.

2. Ban v& 16ng cdt thép coc khoan nhdi

- Thé hién so do chia 1ong cdt thép, chi tiét 1ong cdt thép

- Céc yéu cau vé ghi kich thudc va chir viét nhu ¢ ban v& B6 tri chung

3. Ban v& ¢t thép dai coc

- Pua ra dugc 3 mit cit co ban ctia bé, trong do c¢dt thép cho phép tham khao tir cac ban v& khac

- Céc y€u cau vé ghi kich thudc va chir viét nhu ¢ ban vé Bo tri chung
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Tai liéu tham khao
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