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LOI CAM ON

Truoc tién, em xin goi loi cam on toi cdc bdc sinh thanh da tao moi diéu kién
vdt chdt va tinh than cho em trong sudt qud trinh hoc tdp, rén luyén va nghién ciru
khoa hoc d@é ngay hém nay em dwoc ditng day dé thiee hién wéc mo ciia minh.

Em giti [07 cdm on dén thdy hiéu trucng cing toan thé cac thay cé bo mon da
chi day tin tinh trong suét 4 ndm vira qua. Dé tir d6 gitip chiing em cé di kién thic
dé thuc hién dé tai.

Em ciing xin giri 107 cdm on dén quy cong ty da luén tao diéu kién dé em thyc
hién dé tai ciia minh.

Pdc biét: Em xin cam on gido vién hwdéng dan thay TS.Nguyén Ngoc Phiic da
danh thoi gian theo sat gitip d6, truc tiép chi bdo tdn tinh trong sudt qud trinh
nghién ciru. Trong thoi gian lam viéc thi em dd tich lily dwoc kién thire, tinh thin
lam viéc. Nhitng thir quy bau dé chéc chdn sé gitp chiing em viing budc trén con
dwong phia trueoc.

Cuéi ciing xin chiic cdc vi sitc khée va long biét on sdu sdc.

Xin tran trong cam on.

Bién Hoa, thang 12 nam 2012

Nguoi thuc hién

Tran Trung Toan
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PHAN MO DAU
Ly Do Chon Pé Tai:

Hién nay cong doan danh gia suc chiu tai coc chiém mot thoi gian rat dai va tdn
kém kinh phi vi phai thuc hién cac thi nghiém ngoai hién trudng. Ciing c6 rat nhiéu
phuong phap 1y thuyét dung dé danh gia sitc chiu tai nhung hau hét déu khong phan
anh chinh xac strc chiu tai cua coc.

Vi thé dé giam bét thoi gian tinh toan va kinh phi trong cong doan danh gia sirc
chiu tai cua coc nén em di chon dé tai nghién ctru ctia minh 1a: “Péanh gid strc chiu
tai clia coc bang mo hinh toan trén Plaxis”.

Muc Dich Nghién Ciru:

Mugc tiéu tim ra cac hé sb su dung cho cac tiéu chuan dung dé xac dinh stc chiu
tai ctia coc tir két qua chuyén vi cia mo hinh toan trén plaxis.

Gitp day nhanh qua trinh tinh todn strc chiu tai.

Po6i Twong Nghién Ciru:

Phan tich strc chiu tai coc theo chu trinh nén tinh bang md hinh toan Plaxis. Cu
thé 4p dung cho loai coc duc sin thi cong bang phuong phap dong hoic ép.
Nhiém Vu Nghién Ciru:

Dua trén co so 1y thuyét vé danh gia strc chiu tai coc ctia nén mong cong trinh va
ap dung cac ti€u chuidn Viét Nam hién hanh dé thuc hién cdac mo hinh toan trén
Plaxis nhim tim ra stc chiu tai cta coc dé ung dung thiét ké moéng, phuc vu cho
cong tac thi cong ép coc thiét ké mong, nhim rat ngin thoi gian tinh ton.

Phuwong Phap Nghién Ciru:

Thir tinh coc bang md hinh toan Plaxis 3D dua trén qui trinh thi nghiém bang tai
trong tinh ép doc truc (TCVN 269-2002)

So sanh quan hé tai trong va chuyén vi giita thi nghiém vat 1y va mo hinh toan
trén plaxis dua vao cac ti€u chuan hién hanh rat ra hé sb chuyén vi s0 vGi bé rong
coc qua do tim ra dugc stre chiu tai ctuia coc bﬁng mo hinh toan Plaxis.

Tinh Khoa Hoc Ciia Pé Tai:



Pé tai ndy dugc thyc hién boi kién thirc cia nhidéu mén hoc cta nganh xiy dung
nhu:

Moén nén méng cong trinh két hop voi phan mém Plaxic dé xay duyng mé hinh
toan va tim ra két qua strc chiu tai coc.

Ap dung tiéu chuan xdy dung Viét Nam (TCVN) 205 — 1998 dé dua cic cong
thirc tinh todn phu hop véi thuc té & Viét Nam.

Tinh toan dwa theo TCXD VN 269 — 2002 “coc — phwong phdp thi nghiém bang
tdi trong tinh ép doc truc ™.
Két Qua Ciia P& Tai:

Tao ra san pham la mot phwong phap danh gia stc chiu tai cia coc bang md hinh
toan trén Plaxis theo tiéu chuan Viét Nam gop phan vao cdng tac danh gia suc chiu

tai ciia coc va thiét ké mong duoc nhanh chong, dé dang va tién loi.



PHAN NOI DUNG
CHUONG 1: CAC PHUONG PHAP PANH GIA SUC CHIU TAI CUA CQC
1.1/ Nhém phwong phap tinh toan ly thuyét
1.1.1/ Ly thuyét vé sirc chiu tai thing ding ciia coc theo vat liéu
Coc lam vi¢c nhu mdt thanh chiu nén ding tam, 1éch tdm hodc chiu kéo (khi coc
bi nhé) va ste chiu tai cta coc theo vat liéu 6 thé duoc tinh theo cong thuc sau
Oy, = PALR, (1.1)
V61 Qy - Stre chiu tai cua coc theo vat liéu
A, - Diéntich tiét dién ngang ciia coc
Ryi - Cuodng do chiu nén tinh todn cua vat li¢u lam coc
¢ - Hé sb anh huong béi dd manh cta coc ¢ ( Chau Ngoc An, 2010)

Coc lam viéc trong nén dat chiu tac dong cua ap luc nén cua dat xung quanh, nén
thong thuong nguoi ta khong xét dén anh hudng ciia udn doc. Ngoai trir cac truong
hop dac bi¢t nhu coc qua manh hoac do tac dong cua su rung dong gay ra su triét
tiéu 4p luc xung quanh hay coc di qua 16p dat bun lodng. Anh huéng ctia d6 manh
phai dugc xét dén trong strc chiu tai cua coc theo vat li¢u.

Véi coc bé tong et thép, strc chiu tai cuc han cua coc theo vat li¢u xéc dinh theo
cong thirc thanh chiu nén c6 xét dén udn doc. Su udn doc duge xét nhu tinh cot
trong tinh toan bé téng.

0, = p(R,A, +R,A,) (12)
Véi Ry - Strc chiu kéo hay nén cho phép cua thép
R - Strc chiu nén cho phép cua bé tong
¢ -H¢ sb6 xét dén anh hudng cua ubn doc phu thudc do manh va theo thuc
nghiém lay nhu sau:
¢ =1.028—0.00002884> —0.00164 (1.3)

Hoic ¢ ( Chau Ngoc An, 2010)
Taco A= v
d

Trong d6: r — Ban kinh cuta coc tron hodc canh coc vudng



d — Bé rong cta tiét dién chir nhat.
Chiéu dai tinh toan coc: Iy = v | (1.4)
Véi: 1 — Chiéu dai thue cua doan coc khi bat dau dong coc vao dat tinh tir dau coc
dén diém ngam trong dat (coc thuong bi giy khi dang dong hodc ép c6 doan coc tu
do trén miat dat con nhiéu), hoic 1 duoc chon 13 chidu day 16p dat yéu c6 coc di
ngang qua.

v —Lahésd phu thudc lién két ctia hai ddu coc léy theo hinh sau:

i o o

N

I'U=2 IU=D. 5

Pau cocngam trong | P&u coc ngam trong| PEu coc ngam trong
A3 vh mill coc nam | dal vamil coctea | dd vamii coc ngam

trong d4t nén lén d&t oivng hodc &4 trong da

Hinh 1.1 Hé s6 v phu thudc lién két

Vi coc nhoi
QVL = RuAb + RanAa (15)

X R S
Trong do: Ry - Cudng do tinh toan cua bé tong coc nhoi; R, = s khi d6 bé tong

dudi nudc hoac dudi bun, nhung khong 16n hon 6 Mpa; R, - R khi 6 be tong
4

trong h6 khoan, nhung khong 16n hon 7 Mpa
R - Mac thiét ké cua bé tong
A, - Dién tich tiét dién ngang cua bé tong trong coc
A, - Dién tich tiét dién ngang cua cbt thép trong coc

Ran - Cudng d tinh toan cho phép cua cdt thép

<28mm,R :& nhung khong 16n hon 220 Mpa.



1.1.2/ Ly thuyét vé sirc chiu tai thiang ding ciia coc theo dat nén
Khi coc chiu tai trong théng ding nén dat rat tot co thé vat liéu coc bi pha hoai
truée khi nén bi pha hoai. Nguoc lai nén sé& bi pha hoai trudc néu strc chiu tai cuc
han cua nén nhé hon ste chiu tai cua vat liéu coc. Stre chiu tai théng ding duoi day
1a strc chiu tai cuc han cta nén véi gia thuyét vat li¢u coc chua bi pha hoai. Strc chiu
tai theo 1y thuyét niy bao gdm hai thanh phan: Strc chiu tai cyc han ctia nén dudi
mii coc va suc chiu tai cuc han ma sat thanh coc.
0,=0,+0,=Af, + A, (16)
Trong d6: Q, 1a strc chiu tai cuc han cua coc
Qp 1a strc chiu tai cuc han cua d4t nén dudi miii coc
Qs strc chiu tai cuc han do ma sat thanh coc
Qp cudng do chiu tai cuc han dudi miii coc
fs 1a cuong @6 ma sat cuc han trung binh quanh thanh coc
A la dién tich xung quanh thanh coc

A, la dién tich miii coc

Qy

Hinh 1.2 So do cdc lyc cua dat tac dong tro lai coc

So dd trong hinh 1.2 dién ta cac thanh phén chiu tai ctia coc theo dat nén do chiu

mili va ma sat xung quanh.
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Hinh 1.3 Cdc gia thiét vée mat truot cho cong thirc tinh swc chiu tai
Dé tinh duogc stre chiu tai & miii coc cin phai hiéu dugc trang thai pha hoai nén
dudi mili coc, nhung diém khé khin 13 ta khong quan sat dugc trang thai nay va do
rng suat dé nim duoc trang thai pha huy ciing kho tién hanh dugc du da co nhitng
¢ gang dé thuc hién phép do nay. Cho nén cac cong thirc tinh toan déu dua trén gia

thuyét.

Mot s6 quan niém vé trang thai pha hoai nén da dugc trinh bay & trén. Duéi day
la ph?m khai trién cu thé cac cong thirc tinh toan surc chiu tai cyc han.
Stre chiu tai cuc han cua coc theo dat nén c6 thé duoc du doan theo cac phuong
phap chinh sau.
1.1.2.1/ Tinh stkc chiju tdi clia coc theo chi tiéu co hoc ciia dit nén hay la
phwong phap tinh hoc
- Phwong phadp tinh sirc chiu tdi circ han ¢ miii coc ( Q)
+ Phuwong phap cua Terzaghi
Cong thire tinh strc chiu tai do Terzaghi dé xuét tir 1943 thuc ra chi ap dung cho
moéng ndng (tirc 14 ty s6 bé rong mong va do sau B/Df nho hon 1). Tuy nhién khi ap

dung cong thirc nay cho coc cong thirc ctia Terzaghi to ra kha sat trong nhiéu bai



toan tham chi cho két qua chinh x4c hon ca nhirng cong thirc dugc dé xudt sau nay
nhu cong thire dung thi nghiém SPT cta Meyrhof
Cuong do chiu tai cuc han & miii coc theo cong thirc Terzaghi dugc tinh nhu sau
Q, =7R2(1.3cN, + p,N, +0.6yR,N ) (1.7)
Cho coc tron ban kinh R,
Q, =D?*(1.3cN, + p,N, +0.4yB )N ) (1.8)

Cho coc vuong canh B,

R

. $OATEC BN | ‘

LR

p,=/D, i P :q D, :l

A Y Y06 7RI
4-m'2 CJ

B | ¢

|
(a) Pp (b

Hinh 1.4 Mt truot gid thiét ciia Terzaghi

m4-f2

Trong do :

Pv 1a tai trong do 16p dat phia trén nhu biéu dién trén hinh 1.3. Hinh 1.3a bicu
dién mat truot cho truong hop mong ndng. Trong truong hop nay Pv dugc tinh theo
cong thuc

p, = yDf

DPdi vai mong coc ap luc Pv duogc tinh c6 ké dén tac dung suc cit va trong luong
cua khoi dat trong khoang (R=B/2)
Py = 71Df (1.9)

Véi



f+nr
=y+2—— 1.10
n=rvy (n2 _1) R ( )

Céc hé s6 Ng; Nc; Ny dugc tinh nhu sau
(gﬁ—qo)tan(p
€
Ng = po (1.11)
2c0s2(Z + %)

4 2
Ne = (N, —Dcotep (1.12)
N, = (N, —1) tan(1.4¢) (1.13)

Céc trj s6 ctia hé s6 Nc Ng Ny ( Chau Ngoc An, 2010)

Hau hét cac nghién ctru thyc nghiém hoat dong cua nén coc, cho théy khu vuc
anh huong boi luc ma sat ctia coc lan rong dan tir trén mat dat dén chiu sau tGi han
Zc va kéo dai xudng miii coc, & mili coc pham vi 4nh hudng ngang khoang bing ba
lan dudng kinh cta coc va pham vi nén ctia miii coc khoang 2D dudi miii coc va 4D

trén miii coc.

o 5 - - — - b 450 gz

" Iy i,

= coc %

Ta . u

S Nén coc o A5l
A

Nén miii coc
Hinh 1.5 Nén dat xung quanh coc o giai doan chiu tai cuc han
Theo De Beer, mit truot ctia dat nén khu vue dudi miii coc co dang nhu hinh trén
T ¢
D cosp 6(4—th9¢’
2

sin ”—q)j
5

1, >



D, (n ¢
l, >—tg| —+= t
1> > g(4+2jexp(ﬂ s1%)

+ Phwong phdp ciia Vesic:

Vesic dé nghi mot phuong phép xac dinh strc chiu tai cua dat nén & miii coc:

Qy = Ay, = A, (CNZ+[1+§K°}q'N;j (1.14)
Ko = (L—sing) hé s6 4p luc dat & trang thai nghi
. 3N
Nhu vay N, =
1+ 2K,

Mat khac ta c6 quan hé: N: = (N; —1)cotgep
Theo Vesic Ny = f(I,,)

II’

Trong @6 I,, = . chi s6 d§ cting suy gidm

r

E G

, 1 2@+v)(c+atge) (c+qtge)
A bién dang thé tich trung binh trong vung bién dang déo bén dudi miii coc.

V6i chi sé d9 ctimg: 1, = (1.15)

Nhu vy, d6i voi nhitng diéu kién khong co su thay d6i thé tich, ta co:
A=0val =1,

Vesic giai va thiét lap bang gia tri N: & N; phu thudc |, va gbc ma sat ¢.

Véi @ = 0, twong tng v6i diéu kién khong thoat nudc

N, =g(ln 1, +1)+%+1 (1.16)

Giatri |, co thé wéc lugng tir két qua nén ba truc hodc nén cd két tuong trng voi
Céc gia tri ng suat nén khac nhau, hodc tham khao cac gia tri tong két thuc nghiém.

Trong d6: |, ( ChauNgoc An, 2010)
N, ( Chau Ngoc An, 2010)

N; ( Chau Ngoc An, 2010)
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Tuy khong phu hop véi 1y thuyét nhung duge chap nhan trong tinh todn Q, nd c6
thé 1a khong dat hét gid tri trude khi mili coc lan xudng 10-25% bé rong coc. Pay 1a
truong hop nguy hiém cho nén cat.

- Phwong phap tinh sirc chiu tdi cwc han do ma sat thanh coc ( Q)

Tinh todn strc chiu tai cuyc han do ma sat giy ra lién quan dén quan niém Ve sir
dung rng sudt toan phan hay (ng sudt hitu hiéu. Mot sé bang chting thuc nghiém
cho thay rang str dung trng suat hitu hiéu cho két qua gan v&i thi nghiém coc hon.
Mic du vy ca hai quan niém nay van duoc st dung rong rii cho tinh todn ma sat
thanh coc. Duéi ddy 13 ba phuong phap tinh ma sat cyc han trong dat dinh c6 tén o,
B, A. Phuong phap B ciing c6 thé dung dé tinh cho dét rdi. Cac cong thirc nay déu co
dang

Q=D A, (1.17)
1

A, 13 dién tich xung quanh ctia coc tiép xtic v&i nén
fs 1a cuong d6 ma sat thanh coc
Thanh phan Qs c6 thé xac dinh bang cach tich phan luc chdng cit don vi f; cua
dat coc trén toan bd mat tiép xtic cua coc va dat, luc chéng cit nay cho bdi biéu
thirc quen thudc cua Coulomb.
f, =C, + optge, =C, + Ko\ tge, (1.18)
Véi ¢, luc bam dinh gitra coc va dat
@, gbc ma sat gitra coc va dat
ah {rng suat phap tuyén hitu hiéu tai mit bén cua coc.
Tinh theo cong thirc sau
o, =Ko, =Kz (1.19)
Trong d6 K, 1a hé s ap luc ngang, hé sb nay rat khé xac dinh chinh xac. C6
nhiéu khuynh huéng rat khac nhau trong viéc udc lugng hé sb ap luc ngang.

Khuynh huong 1: xem déat nén 1a “vat liéu dan hoi”
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Va Ky=&=—"—
1-u

Véi u 12 hé sb Poisson cua dat.

Khuynh hwong 2: Hé s6 K, chon theo 4p luc ngang cua dat ¢ trang thai tinh
Ky, hé s6 nay da duoc Jaky thong ké tir rat nhiéu thi nghiém thyc trén céac loai dat.

Ko =1-sing

Véi s6 luong coc khong nhiéu trong mong coc va cac coc khoan nhdi, dat nén 1a

loai dat ¢ két thuong, hé ) ap luc ngang dugc chon dé tinh toan 1a
K, =K, =1-sing
Véi coc dat trong nén dat cb két trudce, hé sd ap luc ngang duoc chon dé tinh toan

theo Jaky c6 dang nhu sau
K, = (1—sin¢ )/OCR

Véi OCR 1a hé sb c6 két trude.

Khuynh hwoéng 3: Khi dong hodc ép coc vao nén dit, thé tich coc chiém 15 rong
clia dit va dat gan dat t6i trang thai cAn bang bi dong diéu nay c6 nghia 1a hé sb ap
luc dat K, tién dan dén gia tri hé sb ap luc bi dong Kp. Va Bowles dé nghi h¢ sb
K, 1a trung binh cdng cua ap luc ¢ trang thai tinh K, hé sb ap luc dat & trang thai
can bang chu dong Ky, va hé sO ap luc dat & trang thai can bang bi dong K o

Ka +FuKo + K,
T 2+F,

F., hé s6 chon tir 1 tr& 1én
Thuc té do dac, hé sb K, thay ddi theo chiéu siu, theo bién dang thé tich va do

chit ctia dat xung quanh coc. O dau coc K gan bang hé sb ap luc bj dong Kp cua
Rankine. O mili coc K gan bang hé sb 4p luc ngang ¢ trang thai tinh Ko

Trong tinh todn thuc té c6 thé ldy Gid tri K, theo B.J.Das (Chau Ngoc An,
2010)
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Truong cau dudng Paris (ENPC) gi6i thiéu két qua nghién ctru ctia Broms vé hé
s0 ap luc ngang K, va goc ngoai ma st ctia dat cat nhu Gid tri K, theo ENPC
(Chau Ngoc An, 2010)
Ngoai ra con c6 thé ké dén cac phuong phap sau:
Phuong phap o
Phuong phap B
Phuong phap A
+ Phwong phap a
Phuong phép nay dugc Tomlinson dé xuit nam 1971, ong thém vao thanh phan
luc dinh mot hé sb a, trong cong thirc x4ac dinh luc ma sat xung quanh gitra coc va
dat nhu sau:
f, = ac, + oytge, = ac, + Ko, tge,
Theo vién dau hoa Hoa Ky (API) hé sb hiéu chinh a dugc xac dinh theo API
(Chau Ngoc An, 2010)
Hé s6 a ciing c6 thé tham khao cac két qua nghién ctru cia Tomlinson ( Chau

Ngoc An, 2010)

Nam 1992, Sladen dé nghi cong thirc tinh hé s6 lyc dinh o cho dat cat min bdo

. \0.45
a= C{ﬂj (1.20)

V6i C1 =0.4 d&n 0.5 cho coc nhdi va C1 = 0.5 cho coc dong.
+ Phwong phdap 8

hoa nudc c6 dang nhu sau:

Phuong phéap nay dugc Burland goi ra nim 1973 trén cic gia thuyét sau:
Luc dinh cta dat giam dén 0, trong qua trinh dong coc, do dét bi pha v két cau.
Ung suat hitu hiéu cua dat tac dung 1én mit dung cua coc sau khi ap Iyc nudce 16
rong thiang du phan tan hét it nhat phai bang (g suit ndy & trang thai tinh, ap luc
nudce 16 rong thing du xuét hién do thé tich coc 1an chiém va dat xung quanh coc bi

nén, nhung h¢ s6 tham cua dat bé nén can phai c6 thoi gian dé nudce thoat di.
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Ung suét chdng cét cta dat xung quanh coc trong qua trinh chiu tai chi lién quan
dén ving dat mong xung quanh coc, ving nay tuy thudc dang coc va tinh thoat
nudc gitra hai thot diém dong coc va chét tai 1én coc.

Va cong thirc xac dinh lyc ma sat dat va coc ¢6 dang

fo = Koutges (1.22)
dat B= Kstg(Da
ta duoc f. = fo,

Vi 0'\', 14 (rng suat do trong lugng ban than gay nén khi c6 ing suat phu thém do
tai ngoai dat trén mat dét ta co thé hiéu chinh
fs=4 (O'V + O'S)
0'; 14 trng suat phu tai gay ra
Theo phuong phap nay gid tri f dao dong trong khodng tir 0.25 dén 0.4 néu ta
st dung K =K,.

Mot s nghién ciru khac, ctia Bhushan 1982 bo sung cach xac dinh  nhu sau
B =Ktgp, =0.18+0.0065D,

hoac
K, =0.5+0.008D,

Véi D, 1a do chat tuong dbi clia cat.
+ Phwong phap A

Phuong phap niy do Vijavergiya va Focht dua ra nim 1972 dé tinh ma sat cuc
han cho coc nim trong sét qué ap. Tac gia tuyén b sai sd ctia phuong phap ndy so
voi két qua thuc nghiém chi 1a 10%. Cong thirc nay duoc st dung rong rii cho cac
cong trinh bién doc theo bd bién cia My va ving vinh Mehico trong cac du an khai
thac dau n6 dua trén nghién ctru thyc nghiém cho coc.

fo =A(p,+2s,) (1.22)

S, la cuong do khang cit khong thoat nudc (kPa)
Py 1a tng sudt thang dung trung binh cta 16p dat

A 1a hé so thuc nghiém phu thudc vao do sau cua miii coc.
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Quan hé nay duogc biéu dién boi hinh 1.6
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0r— T T T
lo 0 ‘n%a‘_
, 1% _
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E 20 -
s F |"Tolh=4a+2s,
g 30 Fo
9 0
< 0 1
5 40 =
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& 50 Ol‘

Hinh 1.6 Quan hé giita A va do sdu

1.1.2.2/ Tinh sirc chiu tai ciia coc theo chi tiéu trang thai ctia dit nén

con goi 1a phwong phap thong ké.

- Dwra vao chi tiéu cwong dp ciia dit nén (Theo phu luc B; TCXD 205: 1998 )

Stre chiu tai cuc han cua coc Qy
Qu=Qs+ Qp
Qs: Thanh phan chiu tai do ma sat
Qp: Thanh phan chju mii
Stre chiu tai cho phép

_Q
Qa_FS

+ Thanh phén chiu tii do ma sdt thanh coc:
Q, =UXZ(fsi x 1)
Trong do:
u: Chu vi tiét dién ngang coc
li: Chiéu dai doan coc trong 16p dat i
fi: Ma sat don vi trung binh doan coc trong 16p dat i

(1.23)

(1.24)

(1.25)



-15 -

fy =oni xtge, +¢;

oni = Koi X0y

K, = (@—sing)JOCR
= f, = 0,; x(1—sin @ )~/OCR xtgp+c;
Koi: Heé s6 ap lyc ngang cua dat & trang thai tinh
o, Ung suét c6 hiéu do trong lugng ban than tai diém tinh f
%% Goc ma sat trong va luc dinh 16p dit i
OCR: Ty s6 ¢6 két trudc

+ Thanh phén chiu miii ciia coc:
Q, = A, %0,
A,: Dién tich tiét dién ngang coc
(p: Strc chiu miii don vi

q, =CcN¢ +0,,Ng +7d )N, (1.26)
d: Canh coc vudng
¢, C: Goc ma sat trong va lyc dinh
Véi oy, = yD; (KN /m?)
Céc trj s6 ctia hé s6 Nc Nq Ny (Chau Ngoc An, 2010)
- Dwa vao chi tiéu co li ciia dit nén (Theo phu luc A; TCXD 205: 1998)
Strc chiu tai cta coc dong ép

(1.27)
Véi 1| tir ho so khao sat dia chat

Zz=(m
qp = {I ( ):> a,(T /m?) (TCXDVN 205:1998, 2002)
L

f, e {f (TCXDVN 205:1998, 2002)

L

m, ,m, (TCXDVN 205:1998, 2002)

tc
=> strc chiu tai cho phép cua coc dua vao dac trung vat ly nén dat
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tc

Qa

(1.28)
K — Hé s6 an toan, léy béng:

1.2 — Néu strc chiu tai x4c dinh bang nén tinh coc tai hién trudng;
1.25 — Néu strc chiu tai xac dinh theo két qua thir dong coc c6 ké dén bién dang dan
hdi cua dit hodc theo két qua thu dét tai hién truong bfmg coc mau;
1.4 — Néu stre chiu tai xac dinh béng tinh toan, ké ca theo két qua thtr dong coc ma
khong ké dén bién dang dan hoi cua dit;
1.4 (1.250 — Ddi voi mong md cau dai thap, coc ma sat, coc chdng, con khi & coc
dai cao — Khi coc chéng chi chiu tai théng dtng, khong phu thudc s6 lugng coc
trong méng;

Pbi v6i dai cao hodc dai thip ma ddy ciia nd nim trén dat co tinh nén 16n va dbi
v&i coc ma sat chiu tai trong nén, cling nhu dbi voi bat ki loai dai ndo ma coc treo,
coc Chéng chiu tai trong nhd, tuy thude ) lugng coc trong mong, tri s6 ki léy nhu
Sau:

- Mong co trén 21 coc: k¢ = 1.4 (1.25)

- Mong c6 tir 11 dén 20 coc: ki = 1.55 (1.4)
- Mong c6 tir 6 &n 10 coc: ki = 1.65 (1.5)
- Mong co tir 1 d&n 5 coc: ke = 1.75 (1.6)

So trong ngodc don 1a tri sb cta ki khi stre chiju tai cua coc dugce xac dinh tir két
qué nén tinh ¢ hién truong.

1.2/ Nhém phwong phap thi nghi€ém hién trudong

1.2.1/ Phuwong phap tinh toan sirc chiu tai theo két qua thi nghiém xuyén
chuin SPT

Tur nhitng nghién ctru cia Tshebotarioff, Terzaghi va Peck, & M¥; cia Huizigua,
Rios va Silva ¢ Brasil va Nam My vé twong quan gitta cac két qua thi nghiém xuyén
tinh, xuyén dong va ban nén. Meyerhof ciing da dé nghi suc chiu tai cuc han cua

coc tinh theo két qua thi nghiém SPT nhu sau:
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Q, =0dpA, + A (1.29)
q, (bars) =4N
hodc g, (kPa) = 400N cho coc dong va g, (kPa) =120N cho coc nhdi, trong d6 N 1a
chi s6 SPT trung binh cua dat trong khoang 1D dudi miii coc va 4D trén mili coc
f.(kPa) = 2N, cho coc dong
=N, cho coc nhoi va coc nhod
1.2.1.1/ Theo TCXD 195-1997

Strc chiu tai cua coc trong dat roi
- Cuong d6 chiu tai cua dat ro1 & miii coc

q, = K;N (0.1MPa) (1.30)
Bing 1.1 Cuong do chiu tdi ciia dat roi
Loai dat K, Tri s6 gi¢i han cua g, (0.1MPa)
Cét soi 1.4 70
Cat hat tho va trung 11 55
Cat min 0.80 40

- Luc ma sat bén don vi gitta dAt roi va coc
Cho coc trong cat khong stir dung bentonite khi khoan
f, =0.018N (O.lMPa)

Cho coc trong cat cé sir dung bentonite khi khoan
f, =0.03N +0.1(0.1MPa)

N — Chi s0 xuyén dong ti€u chuan
Trong cach nay cac hé s6 an toan c6 theé chon nhu sau:

Bing 1.2 Hé s6 an toan

FS 25-3
FS, 225
FS, 2.5-3

1.2.1.1/ Theo TCXD 195 ’ ’
Stre chiu tai cho phép cua coc trong dat dinh va dat roi
Q, :1.5NA|CJ +(0.15NCLC +0'43NSLS)Q_Wp (1.31)
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v6i N — chi s6 xuyén dong tiéu chuan cua dat

N - chi s6 xuyén dong tiéu chuan trung binh ciia dat trong khoang 1D dudi miii
coc va 4D trén coc. Néu N > 60, khi tinh toan lay N = 60, khi tinh toan 1y N = 60;
néu N > 50 thi trong cong thirc lay N = 50.

N, - Gia tri trung binh cta chi sO xuyén dong tiéu chuan trong 16p dat roi

N - Gia tri trung binh cua chi s6 xuyén dong tiéu chuin trong 16p dét dinh

Ap - Dién tich tiét dién mili coc; m2

L - Chiéu dai phan than coc nam trong 16p dat dinh (m)

L. - Chiéu dai phan than coc nim trong 16p dat roi (m)

Q - Chu vi tiét dién coc

Wp - Hiéu sb trong lugng coc va trong lugng dat do coc thay thé.

Tap doan xay dung nén moéng Bachy-Soletanche (Phap) dé nghi mot cach ude
lugng fs, luc ma sat bén don vi gitra dat va coc va qp, cuong do chiu tai cua dat o
mili coc theo két qua thi nghiém xuyén dong chuan (SPT) trong cong thirc tinh stc
chiu cho phép nhu sau:

f;=0.15N vag, =1.0N

Vi cung ky hi€u nhu trén, cong thirc strc chiu tai cho phép cua cong ty Bachy-
Soletanche c6 dang nhu sau:

Q, =1.0NA, +0.15N x LO (1.29)

1.2.2/ Phwong phap thi nghiém bing tii trong tinh ép doc truc (TCXDVN
269:2002)
1.2.2.1/ Muc dich thi nghiém

Thi nghiém nén tinh coc dung dé xac dinh strc chiu tai ctia coc va thiét lap biéu
dd quan hé tai trong bién dang. Thir tai don thuan 13 tim kiém nhirng théng s6 nham
xéac dinh tinh 6n dinh cua nén dét, do rung, 1an, strc chiu tai cta cot tinh dan hoi...
Nhitng s6 liéu thu thap duoc trong giai doan nay sé& 1a co s¢ dé cac ky su xay dung
tinh toan két ciu moéng nén cho cong trinh.

1.2.2.2/ Phwong phap thi nghiém
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Hinh 1.7 Hinh minA hoa ép thur tinh coc
Nén nhanh (thoi gian gia tai khong d6i; gia tai nhanh; tdc d6 chuyén vi khong
d61) hodc giir tai tirng cap theo chu ky

- Cdc yéu cau chung

- GOom ca hai truong hop kéo va nén
- Tién hanh tai dia diém c6 dia chat tiéu biéu, trude thi cong hay trong qua trinh thi
cong.
- S6 Iwong coc thir 0.5 (1% sb lugng coc duge thi cong va khong it hon 03 cay).
- Viée quan sat thi nghiém va danh gia két qua phai 13 can bd chuyén mon c6 nhiéu
kinh nghi¢m thuc hi¢n.
- Yéu cdu ky thudt céng tdc thir tdi trong tinh.
- Vitri coc thir
- Loai coc dugce st dung
- Kich thudc coc thir
- Bién phép thi cong coc
- Phuong phap gia tai
- Yéu cau vé strc chiu tai ctia hé thong gia tai.
- Chuyén vi 16n nhat dau coc du kién, pht hop véi hé thong gia tai va hé thong quan

trac.



-20 -

- Thoi gian nghi ciia coc sau khi thi cong va hai lan gia tai.
- Cac yéu cau khac

1.2.2.3/ Cap tai thir
Chon Py, tot nhat 1a 1am sao v cap tai do coc da bi tudt thi nhu thé s€ phan anh

trung thuc hon méi truong lam viéc cua dat nén tir d6 tinh chinh xac hon Pgn dat
nén.

Theo mdt sd tai liéu
- Theo TCXDVN 269:2002; P pax=2.5 Py
- Theo ASTM D 1143, LCLP (Phap) - Cam nang Dia K§ Thuat clia Trin Vin Viét:
Prmax=2P
- Theo tai liéu GSTS Nguyén Vin Pat: Prz,=3 Py

Hién nay, nhiéu bdo céo thi nghiém thir tinh rat it théy hién tugng coc bi tudt
10%d khi & cAp tai Py max- DO d6 khi Ppax=2.5 Py c6 18 86 li¢u Py, dit nén ra chua
duge chinh xac 1dm vi chua dat trang thai gidi han cta dat.

1.2.2.4/ Hé thong gia tai
- H¢ thong gia tai coc can thiét ké voi tai trong khong nhd hon tai trong 16n nhat du

kién.
- Néu dung neo dat dé hinh thanh hé théng gia tai coc, canh neo cach it nhat 5 1an
duong kinh coc ké tir mit bén coc.

- Sir dung déi trong dé nén tinh

Thong thudng sir dung cac ddi trong bang khdi bé tong cbt thép.
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Hinh 1.8 Hinh minh hoa st dung déi trong dé nén tinh coc

- Sir dung neo dé nén tinh

Trong mot s trudng hop mit bang chat hep, khong dung duoc cau va khéi bé
tong lam doi trong cé thé su dung 04 coc neo dé thi nghiém nén tinh kiém tra stc
chiu tai. Hinh &nh thi nghi€ém nén tinh coc D350, gia tai bﬁng hé neo 4 coc D350
chiu nho tai Ha Noi:
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Hinh 1.9 Hinh minh hoa si dung neo dé nén tinh coc

1.2.2.5/ Quy trinh thi nghi¢m i q
Theo TCXDVN 269:2002; ASTM D1143-81 hodc theo cac ti€u chuan riéng do

Tu van thiét ké quy dinh

Tiéu chudn TCXDVN 269:2002 “Coc - Phuong phap thi nghiém bang tai trong
tinh ép doc truc” quy dinh phuong phap thi nghiém hién trudng bang tai trong tinh
ép doc truc ap dung cho coc don thing dirng, coc don xién khong phu thudc kich
thudc va phuong phap thi cong (dong, ép, khoan tha, khoan dan, khoan nhdi.. ).

Trong ti€u chuian TCXDVN 269:2002 ¢6 dua ra 2 khai niém : Nén coc thim do
(nén pha hoai 250%-300%) va nén coc kiém tra (nén khong pha hoai <=200%). Véi
nén pha hoai thi ta biét duogc stc chiu tai €161 han thuc cua coc theo vat li¢u hoac
dat nén dua vao bién dang theo cac 1y thuyét khac nhau. Con nén khong phé hoai thi
chung ta phai chap nhan khai niém vé diém pha hoai qui udc theo cac qui dinh cua
tiéu chuan dé dua ra stc chiu tai tinh toan, thién vé an toan nén lay bién dang toan
bo.

- Thir tw cac buéc thuc hién:
Budc 1. Gia cong dau coc va dit hé kich

Buée 2. Cat tay dau coc dén phﬁn bé tong dac chéc, tao phang bé mat
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Budc 3. Lap dit hé kich va can chinh
Budc 4. Gia c¢b nén va lip dat gbi d, dan tai trong
Budc 5. Lip dat dam chinh, dam phu, lip dat dbi trong
Budc 6. Lap dit hé dong hd do chuyén vi, lap dat may trac dac (néu co yéu cau)
Budc 7. Lap dit hé bom, dong ho thuy luc
Budc 8. Gia tai theo quy trinh va ghi chép sd liéu hién trudng
- Bdo cdo két qud thi nghiém:
Budce 1. Tén, vi tri cong trinh
Budc 2. Chu dau tu, Tu van thiét ké/giém sat, nha thau thi cong coc, don vi thi
nghiém
Budc 3. Ho so coc thi nghiém
Budc 4. S6 liéu ghi chép hién truong
Budc 5. Biéu d6 quan h¢ tai trong va do lin
Budc 6. Biéu db quan hé tai trong, do lun va thoi gian
Budc 7. Cac nhan xét trong d6 c6 dua ra tai trong gidi han theo De Beer, Chin
- Khd nang ddap irng chuyén dich lén nhit ciia dau coc.
- Chuyén dich trén thong thudng 1iy khoang 15% chiéu dai coc cong véi bién dang
dan hoi coc cong chuyén vi cho phép cua hé thong gia tai (thiét bi do véi d6 chinh
xac 0.1 mm).
- Chuyén vi cho phép ctia hé gia tai: 25mm d6i véi coc neo, 100mm khi dung hé
dam chét tai.
- C6 kha nang gia tai va gidm tai trong khoang 10 (25 kN).
- C6 kha ning gia tai toi thiéu 1 6 gio.
- Bién dang dan hoi thén coc
- Trong thi nghiém nén tinh can xét t&i bién dang dan hoi ban than coc nhoi. Bién
dang dan hdi ban than coc nhdi xac dinh nhu sau:

5:k><E
EA

Trong do6:
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Hé s6 k 1a hé sb giam tinh nén co cua coc do coc nam trong moi trudng dat da
khac so vo1 cong thure tinh nén cia thanh dam mo ta trong Suc Bén Vat Liéu. Hé
s6 nay thay ddi tuy theo sy lam viéc cta coc: coc chong k = 1; ma sét k = 0.5;
vira chdng vira ma sat k = 0.67 1a hé s xét dén d6 giam luc doc theo chiéu dai
than coc do Iuc ma sat than coc.
- Vidu: Néu coc duge gia tai tdi 1000T 1am viéc vira chéng vira ma sat k = 0.67 voi
d6 1an tong sau 2 chu ky gia tai 1a 30mm thi 1an ctia nén dat dudi miii coc 1a:

5=30-0.67x L 20.67x— 000 __ _30_18=12mm
EA 2.4x10°%0.785

- Qui trinh gia tdi

Coc dugc nén theo tirng cép, tinh ting cua tai trong thiét ké. Tai trong duoc ting
1én cip méi néu sau 1 gid quan tric do lan cua coc nhé hon 0.20 mm va giam dan
sau moi lan doc trong thoi gian trén.

Tuy theo yéu cau thiét ké, coc c6 thé gia tai déu 200% tai trong thiét ké. Thoi
gian & cap 100%, 150% va 200% co thé kéo dai hon 6gid dén 12 hay 24 gio.

Tai cap tai 100% duoc giit tai 6 gio co thé giam tai vé 0% dé quan tric do lan
dan hoi va d6 lan du tuong ng véi cap tai trong thiét ké.

Ghi chép can than trong khi doc thi nghi¢m va cac hi¢n tugng la. Néu c6 thé hop
cac thanh vién trong nhoém dé dua ra giai phap hop 1y cho tirng hién tugng la.

Bdng 1.3 Qui trinh gia tai

Cép tai (tin) Thoi gian giir tai

Chuky 1
10 1 gio hodc 16n hon dé dat 6n dinh qui uéc, < 2h
20 Nhu trén
30 Nhu trén
40 Nhu trén
20 60 phut
0 60 phat

Chuky 2
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20 30 phat
40 30 phat
50 1 gid hodc 16n hon dé dat 6n dinh qui wéc, < 2h
60 Nhu trén
70 Nhu trén
80 Nhu trén
90 Nhu trén
100 Nhu trén
110 24 gid hodc 16n hon dé dat 6n dinh qui uée, < 2h
100 30 phat
80 30 phat
60 30 phat
40 30 phat
20 30 phat
0 60 phat

-Két ludin vé két qua thir td.
Strc chiu tai cho phép cua coc c6 thé rit ra tir thi nghiém nay:
- Tai trong twong tng véi chuyén vi dau coc 1a 8 mm chia cho hé sb 1.25.
- Tai trong tuong ting véi chuyén vi dau coc 10% chiéu rong coc, hodc tai trong lon
nhét dat duoc trong thi nghi¢m chia cho hé sb an toan 1a 2.
- Thoi gian nghi giira thi cong va thir coc phai thoa: Cudng d6 vat lidu khi gia cd
dau coc phai chiu duoc cuong d6 gia tai ma khong pha hoai; thoi gian nghi tir khi
thi cong dén lic gia tai doi v6i dat dinh, bui 1a 7 ngay va c6 khi 1én dén 4 tudn.
- Thi nghiém nén tinh nén tién hanh trude khi thiét ké mong dé khong thay doi cac
thong s6 clia mong coc nhiéu, lam anh huéng dén gia thanh cong trinh va co thoi
gian giai quyét cac su cd néu co tranh hién tuong phai dirng tién do thi cong hang

thang dé giai quyét van dé nay.
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CHUONG 2: TINH TOAN SUC CHIU TAI CUA CQC THEO TUNG
TRUONG HQP CU THE
2.1/ Tinh toan sitc chiu tai cho coc twong rng véi so liéu dia chat thue té tir
cong trinh thir nhat
- Cong trinh: “Stra chira cai tao tru s¢ lam viéc phong canh sat giao thong
duong bd (PC 26) cong an tinh Dong Nai”.
- Pia diém: Phuong Tan Tién—Thanh phd Bién Hoa—Tinh Pong Nai.
+ Thongsdcuacoc: L=125m

, , D=0.3m
4 Cho s0 liéu dia chat nhu sau

L6p dat ddp: Ddam cudi san séi gach dd cdt xdy dung va sét xdm vang
ndu, cung chat
ha=2.1m;ya=20kN/m?
Lép 1 : sét mau xam vang ndu, trang thdi déo mém
h; = 1.65 m; y; = 19.1 kN/m® y 1= 9.1 kN/m*; ¢, = 41.1 KN/m*;
@1 =15% I, =0.23
Lép 2: Sét mau ndu do, loang 16 xdm xanh lan it san séi laterit, trang thdi
déo mém- déo cing
h, = 2.05m; v, = 20 kN/m%; v ', = 10kN/m?; ¢, = 29.9 kN/m?
¢,=18°3";1,.=0.16
Lép 3: A sét mau xém xanh nhat, trang thdi déo mém.
hg =2.15m; y3=19.9 kN/m® y '3 = 9.9 kN/m?; c3 = 24.2 KN/m?
03 =21°12; 1, = 0.03

Lop 4: A cdt mau xdm xanh nhat, vang ndu nhat, lan it san thach anh,
trang thai déo, két cau chat vira-chdt.
h, =3.3m; vy, = 20.7 kN/m?; vy ', = 10.7 kN/m?; ¢, = 11.8 KN/m?
04 =26%47: 1, = 0.56
MNN nim & do su 7.35m
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Lop 5: Sét lan dam san séi laterit mau néu dé van xam xanh nhat, trang
thai déo cung-déo nuwa cung, chat vira-chat.
hs = 5.35 m; y5 = 19.7kN/m*; v 's = 9.7 kN/m?; ¢5 = 33.4 KN/m?
@5 = 19%57°; 1, =0.24
Lop 6: Sét nau nhat, vang nhat, xanh nhat, trang thai déo cung.
he = 4.2 m; v = 18.3kN/m*; y 's = 8.3 KN/m?; cg = 13.5 kN/m?
0 = 12°1°; 1, =0.16
2.1.1/ Swre chiu tai cia coc theo vat li¢u
Qv = @(RpA, + RiA)
Trong do:
R = 280000 (KN/m?)
R, = 13000 (KN/m?)
A, = 16.08 .10* (m?

A, =0.09 (m°)
A, = A, - A;=0.09 - 16.08 .10 =0.088 (m?)
_ V_| _ 0.7x12.5 _ 2917
d 0.3

¢ =1.028—0.0000288x 12 —0.0016 x A
=1.028—0.0000288x 29.17% —0.0016 x 29.17 = 0.957

= Q1 =Q,; =0.957 % (13000 % 0.088 + 280000 x16.08x10~*) =1525.7(kN)
2.1.2/ Thanh phan chiu mii ciia coc theo Terzaghi:

Q, = A, xq, =D*(1.3cN .+ p,N,+0.4yB N))
A,: Dién tich tiét dién ngang coc

A,=0.09 m°
(p: Strc chiu miii don vi

dp =1.3cN; + p,N, +0.4yd N,

d: Canh coc vudng

d=0.3m
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¢, C: Goc ma sat trong va lyc dinh
N, =17.63
9=1957"= N, =7.402
N, =25
¢ = 33.4 kN/m?
p, =yD;: Ung suét c6 hiéu do trong lugng ban than dat nén gay ra tai miii coc
0,i =20x2.1+19.1x1.65+20%x2.05+19.9x2.15+20.7x3.34+19.7 x1.25
—(0.6+3.3+1.25)x10 =198.74(kN / m?)
=0, =1.3x33.4x17.63+198.74x7.402+0.4x9.7x0.3x2.5= 2167.93kN /m?

Qp =0.09x2167.93=195.11kN
2.1.3/ Thanh phan chju mii cia coc theo Vesic:

(142K, ) s
Qp=A{ch+[ 3 OJq NU}
A;: Dign tich tiét dién ngang coc

A, =0.09 m*

d : Canh coc vuong
d=0.3m

@, C: Goc ma sat trong va luc dinh

¢ =33.4 KN/m?

p, = q : Ung suit c6 hiéu do trong lwong ban than dat nén gy ra tai miii coc
0, =20x2.1+19.1x1.65+20%x2.05+19.9x2.15+20.7x3.3+19.7 x1.25
—(0.6+3.3+1.25)x10 =198.74(kN / m?)

Cho I, =100, v6i ¢ = 19° 57°=> N’ =44.33

Cho I, =100, v6i ¢ =19°57° => N’ =17.108

o) = 1+ 2K, q
3
v6i K, =1-sing =1-sin19%57 =0.659
. 1+2x0.659

= o, x198.74 =153.56kN / m*
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1+ 2K,

Q,=A, {CN; +(
2.1.4/ Tinh toan sirc chiu tai cu thé cho coc theo phu luc B TCXD

205:1998
2.1.4.1/ Thanh phén chiu tai do ma sat:

Qs ZUXZ(fsi x1;)
Trong do:

jq'N:} = 0.09[33.4>< 44.33+153.56x17.108] =369.7kN

u: Chu vi tiét dién ngang coc

l;: Chiéu dai doan coc trong 16p dit i

fsi: Ma sat don vi trung binh doan coc trong 16p dat i
fs = oni x99, +¢

oni = Kgi X0y
K, = (@—sinp,)YOCR

= f, =o,; x (1—sin g )vJOCR xtgp+c,
Koi: Heé s6 ap luc ngang cua dat & trang thai tinh
o, Ung suit c6 hiéu do trong lugng ban than tai diém tinh fy
%% Goc ma sat trong va luc dinh 16p dit i
OCR: Ty sb cb két trude
+ Lop 1
L=165m

o = 20x 2.1+19.1x =02 — 57.76(kN /m?)
2

fg =57.76x (1-sin15°) x\1xtg15° +41.1=52.57(kN / m?)
+Lép 2
L=205m
2.05

i =20%2.1+19.1x1.65+ 20 x = = 94.02(kN / m?)

f., =83.21x (1—5sin18°3") x /1 xtg18°3"+29.9 =51.05(kN / m?)
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+Lép 3
L=215m
2.15

o, =20x2.14+19.1x1.65+20x 2.05+19.9x —— =135.71(kN / m?)

f, =116.71x (1-sin21%12") x 1 xtg21°12'+ 24.2 = 53.1(kN / m?)
+Lép 4
L=33m

o, =20x2.1+19.1x1.65+20x2.05+19.9x 2.15+ 20.7 x ?

—(o.6+3—;’) x10 =168.76(kN / m?)

f, =168.76x (1—sin 26°47) x 1 xtg26°47 +11.8 = 58.6(kN / m?)

+L6p 5
L=1.25m
1.25
o, =20x2.1+19.1x1.65+20x 2.05+19.9x 2.15+ 20.7x3.3+19.7xT
—(0.6+3.3+ 1'25) x10 =192.67(kN / m?)

2
f, =192.67x (1—sin19°57") x 1 xtg19°57'+33.4 = 79.47 (kN / m?)

= Q, =Ux Y (fy xk) =1.2x (52.57x1.65+51.05x 2.05+53.1x 2.15+58.6 x 3.3
+79.47x1.25) = 717.93kN

2.1.4.2/ Thanh phan chiu mii cia coc:
Q,=A,xq,
A;: Dign tich tiét dién ngang coc
A,=0.09 m°
Qp: Strc chiu miii don vi
q, =cN + 0, Ng +7d N,

d: Canh coc vudng
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d=0.3m

¢, C: Goc ma sat trong va lyc dinh
N, =17.63
p=19°57"=|N, =7.402
N,=25
¢ = 33.4 kN/m?
G\',p : Ung suét ¢ hiéu do trong lugng ban than dat nén gy ra tai mili coc
0,i =20x2.1+19.1x1.65+20x2.05+19.9x2.15+ 20.7x3.3+19.7 x1.25

—(0.6+3.3+1.25)x10 =198.74(kN / m?)
=, =33.4x17.63+198.74x 7.402+ (19.7—10) x 0.3x 2.5 = 2067.2kN / m’

Qp =0.09x2067.2 =186.05kN

=> Sure chiu tai cye han cua coc Q,
Qu= Qs+ Qp =717.93+ 186.05 =903.98kN

- Strc chiu tai cho phép coc dua vao dac trung co hoc nén dat

Q, 903.98

==L =——"—" =451.99kN
Q2 =Es =
2.1.5/ Tinh toan sirc chiu tai cu thé cho coc theo phu luc A TCXD
205:1998
1, =024
z=t25m 486(T / m?)
= j— =
A I, =0.24 A
z
f, e
o
Mg, Mg

Chia 16p dat co coc di qua thanh nhiéu 16p day 1m va lap bang tinh toan
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Bing 2.1 Bdng tinh todn thanh phan ma sdt

L& z . I f. m f.x m, XL
p (m) (m) L si f si f i
2.1 1 0.23 3.897 0.9 3.507
1 2.925 0.65 0.23 4.367 0.9 2.555
3.754 1 0.16 5177 0.9 4.659
5 4.754 1 0.16 5.526 0.9 4973
5.279 0.05 0.16 5.656 0.9 0.255
5.804 1 0.03 5.761 0.9 5.185
3 6.804 1 0.03 5.961 0.9 5.365
7.379 0.15 0.03 6.076 0.9 0.82
7.954 1 0.56 2.178 0.9 1.96
4 8.954 1 0.56 2.199 0.9 1.979
9.954 1 0.56 2.219 0.9 1.997
10.604 0.3 0.56 2.232 0.9 0.603
5 11.254 1 0.24 5.896 0.9 5.306
11.879 | 0.25 0.24 5.973 0.9 51.344
Z f X me XL 85.535

Q" =mad, Ay +uR my m
=0.7x486x0.09+1.2x85.535=133.26(T) =1332.6kN

= stc chiu tai cho phép cua coc dua vao dac trung vat ly

nén dat
Q*° 133.26
=< _ """ —85.97T =859.7kN
Qus K€ 155

2.1.6/ Tinh toan sirc chiu tai theo két qua thi nghiém xuyén chuan SPT.
Theo két qua xuyén SPT cua hd so khao sét dia chat ta cé:
- Lép 1: Gia tri stc khang xuyén N = 8 bua
- Lép 2: Gia tri suc khang xuyén N = 12 bua
- Lop 3: Gia tri sttc khang xuyén N = 10 baa
- Lép 4: Gia tri suc khang xuyén N =9 bua

- Lop 5: Gia tri sttc khang xuyén N = 18 bua
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- Lop 6: Gia tri strc khang xuyén N = 29 bla

Meyerhof da dé nghj strc chiu tai cuc han cua coc tinh theo két qua thi nghiém
SPT nhu sau:
Qu = QpAp + fsAs
Doi véi coc dong: g, (kPa) = 400N
Tt thong s dau vao cua coc ta co:
D=0.3m;L=125m
2.
A, =0.09m*; A =12m?
Trong d6 N 1a chi s6 SPT trung binh ctia dat trong khoang 1D = 0.3m dudi miii
coc va 4D =1.2m trén mii coc
Ma chiéu siu day 16p 4 = 9.15m ; 16p 5 = 14.5m
= N e 16p 5 c0 gia tri khang xuyén N = 18 bua
Vay d,(kPa) = 400N = 400x18 = 7200kN / m’
Ddi v6i coc dong: f (kPa) = 2Ny,

Taco Ny = 8+12+l:+9+18 114

Vay f,(kPa)=2N,, =2x11.4=22.8kN/m?
Strc chiu tai cuc han cua coc la:

Q, =0q,A, + f;A =7200%0.09+22.8x1.2 = 675.36kN

2.1.7/ So sanh sire chiu tai ctia coc theo cac phwong phap
2.1.7.1/ So sanh sitrc chiu mili ciia coc theo cac phwong phap

Bing 2.2 Két qua sirc chiu miii ciia coc céng trinh thir nhat

Cong thicc | Phuluc B | Terzaghi | Phuluc A Vesic
Qp(kN) 186.05 195.11 306.18 369.7
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Qp(KN)
400
350
300
250
200
150 B Qp(KN)
100
50
0 T . . .
Phuluc B Terzaghi Phuluc A Vesic

Biéu db 2.1 So sanh sirc chiu miii cia coc cong trinh thu nhat
2.1.7.2/ So sanh sire chiu tai ctia coc theo cac phwong phap

Bing 2.3 Két qua sikc chiu tdi ciia coc cong trinh thir nhdt

Phuong phap phuluc B | xuyén SPT | phuluc A | vat liéu

Qa(kN) 451.99 675.36 859.7 | 1525.7
Qa(kN)

1800

1600

1400

1200

1000

800 ® Qa(kN)

600

400

= .

O T T T 1
phulucB Xuyén SPT phuluc A vatliéu

Biéu db 2.2 So sanh sirc chiu tdi ciia coc con g trinh thu nhat
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2.2/ Tinh toan sitc chiu tai cho coc twong rng véi so liéu dia chit thue té
tir cong trinh thir hai.
- Cong trinh: “Nha thi diu da ning va sin bong da trudng dai hoc Ton Pirc
Thang”.
- Pia diém: Phuong Tan phong — Quan 7 — Tp. H6 Chi Minh.
£ Thongsdcuacoc: L=30m

’ D=04m
4+ Cho s0 liéu dia chat nhu sau

Lép dat dap: Dam cudi san séi gach dd cat xdy dwng va sét xdm vang
ndu, cung chdt
ha=1.7 m;y =20 kN/m?
Lép 1: sét mau xam xanh, trang théi déo mém
hy=1.1m;y,=17.7 kN/m% v ;= 7.7 kN/m?; ¢; = 21.1 kN/m?
0;=9%4>: 1, =0.56
MNN nim & d¢ sau 0.55m
Lép 2: BUn sét mau xam xanh, xdam den déi ché lan cat, trang thdi chay
h, =11.3m;y, =153 kN/m? y', = 5.3 kN/m?; ¢, = 7.4 kN/m*
0, =323 1, =174
Lop 3: Sét mau xam xanh, xam nau, xam vang, trang thdi déo mém.
hs = 2.9 m; y5=19.3 KN/m?; y '3 = 9.3 kKN/m?; 3 = 29.1 kKN/m?
03 =12°40%;1,=0.3
Lép 4: Cét pha mau xdm trdng, ndu vang, trang thdi déo.
h, =3.5m; vy, =19.6 kN/m% vy ', = 9.6 KN/m?; ¢, = 18 kN/m?
0, =24%44°: 1, = 0.83
Lop 5: Sét mau xam xanh, ndu vang, ndu do, doi ché lan laterite, trang
thai déo curng- nira cung.
hs = 13.55 m; y5 = 19.5kN/m? v 's = 9.5 kN/m®; ¢5 = 35.4 kN/m?
o5 = 12°18”; 1, =0.25

Lop 6: Cat pha, nau do, nau vang, doi ché lan séi san, trang thai deo..
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he = 15.95 m; y ¢ = 20.1kN/m>; v 's = 10.1 kKN/m?; cs = 6 KN/m*
0 = 22°26”; 1, =0.56

2.2.1/ Stre chiu tai cua coc theo vat li¢u

Qui = (R A, + RA)
Trong do:

R, = 280000 (kN/m?)
R, = 13000 (KN/m?)
A, = 16.08 .10 (m°)

A, =0.16 (m?)
A,= A, -A,=0.16 - 16.08 .10 =0.158 (m?)
LM _07x30_

d 04

¢ =1.028—-0.0000288x A% —0.0016x A

=1.028 —0.0000288 x 52.52 —0.0016 x 52.5 = 0.895
= Q,,; = Q.1 =0.895x (13000 x 0.158 + 280000 x16.08 x10™*) = 2241.3(kN)

2.2.2/ Thanh phan chiu miii ciia coc theo Terzaghi:
Q, = A, xq, = D*(1.3cN, + p,N, +0.4yB N )
A,: Dién tich tiét dién ngang coc

A,=0.16 m°
Qp: Strc chiu miii don vi
dp =1.3cN, + pVNq +0.47/dey
d: Canh coc vudng
d=04m
@, C: Goc ma sat trong va luc dinh
N, =10.957
9=12"18"= N, =3.392
N, =12

¢ = 35.4 kKN/m?
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p, =7Ds: Ung suét ¢ hiéu do trong lugng ban than dat nén gy ra tai mili coc

o, = 20x0.55+(20—10) x1.15+ (17.7 =10) x1.1+ (15.3-10) x11.3

+(19.3-10)x 2.9+ (19.6 —10) x 3.5 + (19.5-10) x 9.5 = 241.68(kN / m?)
= (|, =1.3x35.4x10.957 + 241.68x3.392 +0.4x9.5x 0.4 x1.2 =1325.84kN / m*
Q, =0.16x1325.84 = 212.13kN

2.2.3/ Thanh phan chiu miii ciia coc theo Vesic:
(142K, ) s
Qp:Ap{CNc"'( 3 qu Na:|

A;: Dién tich tiét dién ngang coc

A,=0.16 m’

d: Canh coc vudng
d=04m

@, C: G6c ma sat trong va lyc dinh

¢ = 35.4 kKN/m?

P, = q : Ung suét c¢6 hiéu do trong lwong ban than dit nén gy ra tai mili coc
q =0, =20x0.55+(20-10)x1.15+ (17.7 -10) x1.1+ (15.3-10) x11.3
+(19.3—10) x 2.9+ (19.6 —10) x 3.5+ (19.5—10) x 9.5 = 241.68(kN / m?)

Cho I, = 100, voi ¢ = 12° 18’=> N; =26.75

Cho I, =100, véi ¢ = 12° 18" => N =7.63

G' _ 1+ 2K0 q'
3
voi Ko =1-sing=1-sin12°18 =0.787
= o, = % % 241,68 = 207.36kN / m’
(142K, -
Q, = A |oN. + G, |=0.16[35.4x 26.75+ 207,36 x 7.63] = 404.66kN

2.2.4/ Tinh toan sirc chiju tai cu thé cho coc theo phu luc B TCXD

205:1998
2.2.4.1/ Thanh phan chiu tai do ma sat:
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Q, :uxZ(fsi x 1)
Trong do:
u: Chu vi tiét dién ngang coc
l;: Chiéu dai doan coc trong 16p dat i
fi: Ma sat don vi trung binh doan coc trong 16p dat i
fs = oni x99, +¢

Ohi = Kgi X0y

Ko = (1—sin@)JOCR

= i =0, x([1—sin (Di)\/(ﬁXtQQ-F C
Koi: Hé s ap luc ngang cua dat & trang thai tinh
o, Ung suit c¢6 hiéu do trong lugng ban than tai diém tinh fy
%% - Goc ma sét trong va luc dinh 16p dt i

OCR: Ty s6 ¢6 két trude

+ Lop 1
L=11m
o,i =20x0.55+(20-10) x1.15+(17.7 -10) X%l = 26.74(kN / m?)

f, =26.74x (1—-sin9%44) x 1 xtg9°44’ +21.1=24.91(kN / m?)
+ Lop 2
L=11.3m

o, =20x0.55+ (20—-10) x1.15+ (17.7 —10) x 1.1+ (15.3-10) x 113
2

=60.92(kN /m?)

f, =60.92x (1—-5sin3°23") x\/1xtg3°23'+ 7.4 =10.79(kN / m?)
+Lép 3
L=29m
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o, =20%x0.55+ (20-10)x1.15+ (17.7 ~10) 1.1+ (15.3-10) x11.3

+(19.3-10)x 2—29 —104.35(kN /m?)

f, =104.35x (1—sin12%40") x 1 xtg12°40'+ 29.1 = 47.4(kN / m?)
+Lép 4
L=35m

o, =20%x0.55+ (20-10)x1.15+ (17.7 ~10) x 1.1+ (15.3-10) x11.3
35

+(19.3-10)x 2.9+ (19.6 —10) <= =134.63(kN / m?)
f, =134.63x (1—sin 24%44') x 1 xtg24%44 +18 = 54.07(kN / m?)
+Lép 5

L=9.5m

;i =20x0.55+ (20—10) x1.15+ (17.7 —10) x1.1+ (15.3-10) x11.3

95 _
2
f, =196.56x (1—sin12%18") x /1 xtg12°18'+35.4 = 69.13(kN / m?)

+(19.3-10)x 2.9+ (19.6 —10) x 3.5+ (19.5-10) x — =196.56(kN / m?)

= Q, =Ux Z( fg x1;)=1.6%(24.91x1.1+10.79x11.3+47.4x 2.9
+54.07x3.5+69.13x9.5) =1812.43kN
2.2.4.2/ Thanh phan chiu mii cia coc:
Q,=A,xq,
A;: Dién tich tiét dién ngang coc
A,=0.09 m°
Qp: Strc chiu miii don vi
q, =cN + o, Ny +7d N,
d: Canh coc vudng
d=03m

@, C: Goc ma sat trong va luc dinh
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N, =10.957
p=12°18"= N, =3.392
N, =12
¢ =35.4 kN/m’
G\I,p : Ung suét ¢ hiéu do trong lrgng ban than dit nén gy ra tai miii coc
o,i =20%x0.55+(20-10) x1.15+(17.7-10) x1.1+ (15.3-10) x11.3

+(19.3-10)x 2.9+ (19.6 —10) x 3.5+ (19.5-10) x 9.5 = 241.68(kN / m?)
=, =35.4x10.957 + 241.68x 3,392+ 9.5x 0.4x1.2 =1212.22kN / m?

Qp =0.16x1212.22 =193.96kN

=> Strc chiu tai cyc han cta coc Q,
Qu= Qs+ Qp =1812.43 + 193.96 =2006.39 kN

- Strc chiu tai cho phép coc dua vao dac trung co hoc nén dat

~ Q, 2006.39

Qa2 = g =
2.2.5/ Tinh toan sirc chiu tai cu thé cho coc theo phu luc A TCXD

=1003.2KN =100.32T

205:1998
1, =0.25

z=30m
g, = = q, =695(T /m?)
1, =0.25

z
f, e
{IL

m.,mg
Chia 16p dat c6 coc di qua thanh nhiéu 16p day 2m va lap bang tinh toan
Bing 2.4 Bdng tinh todn thanh phan ma sdt

LS 4 L | f m f_ xm. XL
O’p (m) (m) L si f si f i
1 1.7 1.1 0.56 1.214 | 0.9 1.202
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2.25 2 1.74 | 0425 | 0.9 0.765
4.25 2 1.74 | 0.725 | 0.9 1.305
6.25 2 1.74 0.6 0.9 1.08
2 8.25 2 1.74 0.6 0.9 1.08
10.25 2 1.74 0.6 0.9 1.08

11.9 1.3 1.74 0.6 0.9 0.702

13.55 2 0.03 | 6.997 | 0.9 12.595

3 15 0.9 0.03 7.2 0.9 5.832

4 16.45 2 0.83 0.77 | 0.9 1.386
18.2 1.5 0.83 0.77 | 0.9 1.04
19.95 2 025 | 6.744 | 0.9 12.139

5 21.95 2 025 | 6.984 | 0.9 12.571
23.95 2 025 | 7.224 | 0.9 13.003
25.95 2 025 | 7464 | 0.9 13.435

21.7 1.5 025 | 7674 | 0.9 10.36

> foxm XL 89.575

th = qupAp +Usz| fSIII
=0.7x695x0.16 +1.6x89.575=221.16(T) = 2211.6kN

= stc chiu tai cho phép cua coc dua vao dac trung vat ly

nén dat
tc
Q=2 =220 145 68T ~1426.8kN
K® 155

2.2.6/ Tinh toan sirc chiu tai theo két qua thi nghi¢m xuyén chuan SPT.

Theo két qua xuyén SPT ctia hd so khéo sat dia chit ta c6:

Lop 1: Gia tri stec khang xuyén N = 5 bla
Lép 2: Gia tri suc khang xuyén N = 2 bla
Lop 3: Gia tri stc khang xuyén N = 13 bua
Lép 4: Gia tri stc khang xuyén N = 9 bla
Lép 5: Gia tri stec khang xuyén N = 19 bla

Lép 6: Gia tri strc khang xuyén N = 19 bua
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Meyerhof da dé nghi stc chiu tai cuc han cua coc tinh theo két qua thi nghi€ém

SPT nhu sau:
Qu = qup + fsAs

Ddi v6i coc dong: g, (kPa) = 400N

Tir thong s6 dau vao cua coc ta co:

D=0.4m; L =30m
2. 2

A, =0.16m"; A =1.6m

Trong d6 N 1a chi s6 SPT trung binh ctia dét trong khoang 1D = 0.4m dudi miii
coc va 4D = 1.6m trén miii coc

Ma chiéu sdu day 16p 4 = 20.5m ; 16p 5 = 34.05m
= N € 16p 5 c6 gia tri khang xuyén N = 19 bla

Vay g, (kPa) = 400N = 400x19 = 7600kN /m?

Déi véi coc dong: f,(kPa) = 2N,

5+2+13+9+19

Taco Ny = c

9.6

Vay f,(kPa)=2N,, =2x9.6 =19.2kN /m?
Strc chiu tai cuc han cua coc la:

Q, =0dpA, + foA =7600x0.16+19.2x1.6 =1246.72kN

2.2.7/ So sanh sirc chju tdi cua coc theo cac phwong phap
2.2.7.1/ So sanh strc chiu miii ctia coc theo cac phwong phap

Bing 2.5 Két qud sirc chiu mili ciia coc ¢ong trinh thir hai

Cong thirc | Phuluc B | Terzaghi | Vesic | Phuluc A
Qp(kN) 193.96 212.13 | 404.66 778.4
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Qp(KN)
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Biéu dé 2.3 So sanh sikc chiu miii ciia coc cong trinh thir hai
2.2.7.2/ So sanh sirc chiu tai ciia coc theo cac phwong phap

Bing 2.6 Két qua sitc chiu tdi ciia coc cong trinh thir hai

Phuong phap | phuluc B | xuyén SPT | phuluc A | vat li€u

Qa(kN) 1003.2 1246.72 | 1426.8 2241.3
Qa(KN)

2500
2000
1500
1000 m Qa(KN)
500 ||||| ““\

0 : : : .

phulucB  xuyénSPT  phulucA vatliéu

Biéu do 2.4 So sanh sirc chiu tai cua coc cong trinh thir hai
+ Ket ludn: Trong qua trinh tinh todn dé tim stc chiu tai cua coc can két

hop tinh bang nhiéu phuong phap, nhiéu cong thirc khac nhau dé qua d6 co thé so
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sanh cac két qua va rat ra sirc chiu tai cho phép an toan nhat cho coc. So sanh két
qua tinh todn dugc tir 4 phuong phap:

-Phu lyc B TCXD 205:1998

- Xuyén SPT

-Phu lyc A TCXD 205:1998

-Vat liéu

Ta thiy tinh toan sitc chiu tai theo phu luc B cho strc chiu tai nhé hon nhiéu so

véi tinh todn theo phu luc A, xuyén SPT va theo Vat li¢u. Ta cé thé théy co rat
nhiéu phuong phap 1y thuyét tinh toan stc chiu tai cho coc, nhung mdi phuong
phap cho ra mot két qua khac xa nhau. Vi thé ta can phai tién hanh tinh toan theo
nhiéu phuong phép 1y thuyét khac nhau dé co thé lya chon ra mot strc chiu tai coc

hop 1y va an toan nhat => C6 thé chon sirc chiu tai theo phu luc B 1am Py.
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CHUONG 3: PHAN TiCH SUC CHIU TAl CQC TREN MO HINH TOAN
PLAXIS
3.1/ Cé 6 Iy thuyét ciia méd hinh toan
3.1.1/ Ly thuyét bién dang

Trong phan ndy s& gi6i thiéu cic phuong trinh cAn bang bién dang ctia dit nén
trén co s& ly thuyét co hoc lién tuc. Vo1 gia thiét cac bién dang duogc xét to1 1a nho.
Ly thuyét co hoc lién tuc duoc trinh bay dudi dang phuong phap phan tir hiru han
(PGS.TS. B6 Vin D¢, 2011).

3.1.1.1/ C4c phwong trinh bién dang co ban céia méi trwedng lién tuc
Phuong trinh co ban ciia phén tich bién dang lién tuc & trang thai tinh:
L'o+p=0 (3.1)
Céc phuong trinh quan hé ciia 6 thanh phan ng suit trong khong gian gin véi

vecto o, 3 thanh phén lue khéi, gén vé1 vecto p. L 14 ma tran chuyén Vi cua toan

tur vi phan, dugc dinh nghia nhu sau:

9 9 0 2 o 9

OX oy 0z
'=|0o 2 o0 2 9 4 (3.2)
= oy oX oz

0o 0o & o 2 9

i 0z oy OX |

O trang thai can béng, mbi lién hé dong hoc dugc xac dinh theo phuong trinh:
e=Lu (3.3)
Vi 6 thanh phan bién dang, gin v6i vec to ¢, 13 co so ctia 3 thanh phan chuyén
Vi, gén vdi vec to U, dugce str dung dé dinh nghia todn tr vi phan L. Mbi quan h¢
giita dang thirc (3.1) va (3.3) duoc tao thanh tir mbi quan hé can bang, thé hién sy

lam viéc cuia vat liéu. Co thé biéu thi mot cach téng quat thong qua h¢ thurc sau:

c=M¢ (34)
Két hop 3 phuong trinh (3.1), (3.3) va (3.4) ta s& dua ra mot phuong trinh sau:
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[su" (LT + p)dv =0 (3.5)

Ap dung dinh 1y Green cho tich phan riéng tirng phan trong phuong trinh (3.5)
dua ra dugc phuong trinh lién tuc & trang thai cdn bang:

[5¢' otV = [su' pv +[su' tds (3.6)

Voi: t 1a vec to phan lyc tai cac bién

Sy phat trién ctia trang thai tng suit o duogc xéac dinh:
(3.7)

Trong do:
gi - Trang thai ting suit thuc chua biét;

gi_l- Trang thai (g suit ban dau da biét;
Ao - S6 gia ing suat (bién thién (g suat trong mot don vi thoi gian).

Néu phuong trinh (3.7) xac dinh gi ¢ budc tinh toan thur 1, gifl dugc xac dinh
theo phuong trinh:

[5" odv =[su p'av + [su"t'ds - [s& o av (3.8)

Nén cht y dén s6 lugng cua tat ca cac dai lugng xuat hién trong phuong trinh tir

(3.1) dén (3.8) duoc dic trung bai cac vi tri trong khong gian 3 chiéu.
3.1.1.2/ Roi rac héa theo Iwéi phén tir hitu han

Theo phuong phap phﬁn ttr hiru han, mot vat thé lién tuc c6 thé duoc rdi rac
thanh cac phan tir nhé hon. Mdi phan tir bao gdm mdt s6 nut, moi nit c6 sb bac twr
do xac dinh, thong qua s6 bac tu do cua nat, xac dinh duoc didu kién bién va c6 thé
giai bai toan. Theo 1y thuyét vé bién dang, s bac tu do twong ng v4i cac thanh
phan chuyén vi. Trudng chuyén vi cia mot phan tir u nhan duoc tir cac gia tri riéng
biét trong vec to V st dung ham ndi suy thé hién trong ma tran N, khi do:

u=Nv (3.9)
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Ham ndi suy trong ma tran N giéng nhu mot ham hinh dang. Su thay thé cua
phuong trinh (3.9) trong mbi quan hé dong hoc dua ra:
e=LNv=Bv (3.10)
V6i B 1a ma tran ndi suy cua bién dang, bao gdm céc thanh phan khéng gian cua
ham ndi suy. Phuong trinh (3.9) va (3.10) ¢6 vai trd gidng nhau. Phuong trinh (3.8)
dugc bién doi thanh phuong trinh sau:

[(Bov) Actv = [(Nov)' p'dv + [(Nov)' t'ds - [(Bsv) ac''dv  (3.11)

Chuyén viriéng ré cua cac nut khi xét dén dﬁy du cac yéu td:
ov' [B'AcdV =sv' [NT p'dv +5v [NTt'ds —ov' [B'Ac'dV (3.12)

Rut gon ca 2 vé cho Sv' duoc phuong trinh (3.13)
ngAgdv = fNTEidV +juT1‘ds —JBTAngV (3.13)

Phuong trinh trén chi tiét hoa diéu kién cAn bang trong cac mau rdi rac. Su chénh
1éch gitra vec to ngoai lyc va vec to phan lyc dugce can béng boi s6 gia Ao .

Mdi quan hé giita ing suat — bién dang thudng 1a mdi quan hé phi tuyén. Bién
dang thuong khong tinh toan truc tiép dugc, tuy nhién phuong phap lap cé thé giai
quyét duoc bai toan trén dya vao phuong trinh cin bang (3.13) cho moi chit diém.
Phuong phap lip duoc trinh bay chi tiét trong phan 3.1.1.3.

3.1.1.3/ Vit liéu dan hoi

Sb gia tng suit Ao thu duoc tir phwong trinh (3.7) duoc viét lai nhu sau:

Ac = De(Ag—Agp) (3.14)

Vi Qe 12 ma trin dan hoi cua vat lidu. S6 gia bién dang Ag thu duoc tir ) gia
chuyén vi Avstr dung ma tran ndi suy bién dang B, giéng nhu phuong trinh (3.10).

Dé6i voi vat lieu dan hdi, sb gia bién dang déo Ag’ béng 0. Boi vé6i vat lidu déo
AgP duoc tinh nhu sau:

i
ae® =2 (1-w)[ 2| pw| X (3.15)
oo oo

Trong do6:
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AA - Sé gia ciia hé s6 déo
W — Tham s chi ra loai tich phan thoi gian (W = 0 — tich phan ham hién; W = 1
tich phan ham an).

Véi W = 1, phuong trinh (3.15) ¢6 thé rat gon thanh:

i
AgP = M(a—gj (3.16)
oo
Thay biéu thtrc (3.16) vao phwong trinh (3.14) duoc phuong trinh (3.17):
o =o' —AID® (G—QJ voi o' =o'+ D%Ae (3.17)
=\ oo =

Trong do:
gtr - Vec to ing suit phu, gidng nhu @ng suat dan hoi hodc tng suét tht, 1 trang
thai rng sudt méi khi coi vat liéu hoan toan 1a vat liéu dan hoi tuyén tinh;
AA - S6 gia ciia hé s6 déo, co thé giai duoc tir diéu kién ma trang thai ing suat
moéi thoa man diéu kién chay déo.
f(g‘)zo (3.18)
Dbi véi cac mau co tinh déo 1y tudng va tuyén tinh, sé gia cua hé sb déo co thé

viét lai nhu sau :

—
—

1Q_
N —

AL = (3.19)

d+h

d :(ﬁja D° (8—9j| (3.20)
ooc) — \oo

Véi: h — hé s6 cirng, bang 0 d6i voi cadc mau déo 1y tudng, khong d6i khi mau

Voi:

déo c6 tinh d6 ctng tuyén tinh. Trong cac truong hop sau trang thai ing suat mgi co

thé duoc tinh nhu sau:

c'=0"= @ D° (a_gj (3.21)

oo
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Dau <> duoc goi 1a diu vudng Me Caulay, duoc quy uée nhu sau:
<x>=0 v6ix<0 va<x>=xvdix >0
3.1.1.4/ Phwong phap tinh lap
Moi quan hé giita su gia ting ing suat va su gia ting bién dang trong phuong trinh

(1-13), Ac = MAg dugc bién doi lai nhu sau:

K'aY' = f! — ) (3.22)

—ex —in
Trong do6:
K —Ma tran do cing;

Av - S gia vec to chuyén vi;

f LX - Vec to ngoai luc;

f ijn_l - Vec to phan luc;

I — Thir tu budc lap.

Tuy nhién quan hé giita orng sut va bién dang 13 quan hé phi tuyén, ma tran do
ctrng khong thé tim ra mot cach chinh xac. Do d6, chu trinh lip tong quat phai thoa
mén ca diéu kién can bang va quan hé vé cu tao. Chu trinh lap tong quat duoc viét

nhu sau:

Kiav' = — ¢t (3.23)

—ex —in
Véi: j - S6 vong lap

Chuyén vi ctia budc thi i:
A =36V (3.24)

Véi: SV - SO gia ctia chuyén vi

Ma tran d6 cirg K dugc str dung trong phuong trinh (1-23) thé hién mot cach
gﬁn dang tinh chit cua vat liéu. Dé chinh x4c hon ma trin do cung, mot vai budc
lap doi hoi dat duoc trang thai can bang trong pham vi dung sai cho phép.

Dang don gian nhat cua K trong truong hop dap Gng diéu kién cua vat liéu dan

hoi tuyén tinh. Trong trudng hop d6, ma trin d6 cirng ¢ thé dugc tinh nhu sau:
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=

- [B'D°Bdv (3.25)
Trong do6:

DF - Ma tréin ctia vat liéu dan hdi tudn theo dinh luét Hooke;

B - Ma trén ndi suy cua bién dang.

Str dung ma tran d6 cirng cua vat liéu dan hdi nham vong 1ap du dai trong khi do
clrng cta vat liéu khong ting, tham chi khi str dung ca cac mo hinh khong lién két
déo. Di véi cac vat liéu dan hdi tuyén tinh, nhu m6 hinh Mohr-Coulomb, viéc st
dung ma tran d¢ cirng dac bi€t thuan ti¢n, tuy nhién can phai duoc phan tich trudc
bude tinh toan dau tién.

3.1.2/ Cac bwdéce chay bai toan trén Plaxis 3D foundation
- Giai doan 1: Thiét 1dp mé hinh cia bai toan
Buwdéc 1: Thiét lip tong thé
Buwée 2: Thiét ldp mat bc%ng lam viéc
Buéc 3: Thiét lgp dwong bao hinh dang két cdu
Buworc 4: Khai bao tai trong
Buwéc 5: Khai béo 16 khoan va cdc tinh chat vit liéu
Buwéc 6: Chia lwéi phan tir
- Giai dogn 2: Qua trinh tinh toan
Buwéc 7: Thiét lgp giai doan tinh todn
Buwée 8: Chon diém
Buwéc 9: Tinh toan
- Giai doan 3: Xem két qua diu ra
Buwéc 10: Xem va xudt két qud néi liwc, chuyén vi, ieng sudt ciia két cu.

(PGS.TS. b6 Vian bé¢ , 2011)
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3.2/ Phén tich sirc chiu tai coc theo chu trinh nén tinh bang mé hinh toin

3.2.1/ Coc dic siin thi cong bing phwong phap ép theo mé hinh toan cia

Plaxis 3D foundation.

3.2.1.1/ Thong s6 dau vao cong trinh thir nhat

- Cong trinh: Stra chira cai tao tru s¢ lam viéc Phong CSGT (PC 26) Cong an

Tinh Dong Nai
- Pia diém: Phuong Tan Tién — Thanh Phé Bién Hoa - Tinh Pong Nai

- Coc bng BTCT 30x30cm V&i E =29.2x10°kN /m?;y = 24kN /m?

- Chiéu sau mui coc: 12.5m

- Tai trong thiét ké: 40 tan

- Coc thi nghiém $6:2 — Truc: 5

+ Tai trong thi nghiém max: 110 tin

Bing 3.1 Thong sé dia chdt cong trinh thir nhat

Thong sd Lép 1 Lép2 | Lép3 | Lop4 | Lép5s Lép 6
Vsat (KN/M3) 19.5 20.1 20 20.9 19.8 18.6
Yunset (KN/M3) | 19.1 20 19.9 20.7 19.7 18.3
¢ (kN/m2) 41.1 29.9 24.2 11.8 33.4 33.3
o () 15’ 183 | 21°12 | 2647 | 19’57 12°1
v 0.35 0.3 0.3 0.3 0.3 0.3
Epeq (KN/M2) | 2135 2820 4869 8330 | 10076 5192
H (m) 1.65 2.05 2.15 3.3 5.35 4.2
Rinter 1 1 1 1 1 1
v 0 0 0 0 0 0
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Hinh 3.1: Mdt bang bé tri coc cong trinh thir nhat

> Bang quy trinh thir tai coc

- Cong trinh: Stra chira, cai tao tru s& lam viéc Phong canh sat giao thong duong bo

(PC 26) Cong an Tinh Dong Nai — P. Tan Tién — TP. Bién Hoa — T. DPong Nai.

- Coc BTCT 30x30cm — tai trong thiét ké: 40 tan — Tai trong thir Pmax: 110 tin
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- Kich thuy Iyc va ddng ho do ap suit 250 tn

Bing 3.2 Qui trinh gia tdi ¢éng trinh thir nhat

Cép tai (tan) Thoi gian gitr tai
Chuky 1
10 1 gio hodc 16n hon dé dat 6n dinh qui uéc, < 2h
20 Nhu trén
30 Nhu trén
40 Nhu trén
20 60 phat
0 60 phat
Chu ky 2
20 30 phat
40 30 phat
50 1 gio hodc 16n hon dé dat 6n dinh qui uéc, < 2h
60 Nhu trén
70 Nhu trén
80 Nhu trén
90 Nhu trén
100 Nhu trén
110 24 gio hodc 16n hon dé dat 6n dinh qui u6c, < 2h
100 30 phat
80 30 phat
60 30 phat
40 30 phat
20 30 phat
0 60 phat
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Bing 3.3 Két qua thir tinh coc bang md hinh toan Plaxis céng trinh thir nhdt

Téi trong Chuyén vi Plaxis
(tn) Thoi gian gitr tai (phut) (mm)
10 60 3.429
20 60 7.328
30 60 11.228
40 60 15.127
20 30 7.328
0 60 1.29
20 30 7.328
40 30 15.127
50 60 19.026
60 60 22.925
70 60 26.825
80 60 30.73
90 60 34.829
100 60 39.848
110 1440 47.424
100 30 43.525
80 30 35.726
60 30 27.928
40 30 20.129
20 30 12.331
0 60 4.554
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Biéu @6 3.1 Quan hé tdi trong chuyén vi theo Plaxis cong trinh thir nhdt
3.2.1.2/ Thong s6 diu vao cong trinh thir hai

- C6ng trinh: Nha thi diu da ning va sin bong da truong dai hoc Ton Puc
Théang

- Dia diém: Phuong Tan Phong — Quan 7 — Thanh phd H6 Chi Minh

- Coc bng BTCT 40x40cm V&i E =29.2x10°kN /m?;y = 24kN /m®

- Chiéu sau miii coc: 30 m

- Tai trong thiét ké: 90 tin

- Coc thi nghiém s6: 1

+ Tai trong thi nghiém max: 225 tan
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Bing 3.4 Théng sé dia chdt cong trinh thir hai

Thong sb Lépl | Lép2 | Lép3 | Lép4 | LopS | Lépé
Vot (KN/MP) 17.9 15.4 19.6 19.9 19.8 20.5
Yunsat KNIM®) | 17.7 15.3 19.3 19.6 19.5 20.1
¢ (kN/mP) 21.1 7.4 29.1 18 35.4 6
o () 944 323 12°40 | 24%4 | 12°18 | 2226
v 0.35 0.45 0.35 0.3 0.3 0.3
E,.q KN/M?) [ 1707 1070 | 8051 | 8099 | 9393 9499
H (m) 2.8 11.3 2.9 3.5 13.55 7.7
Rinter 1 1 1 1 1 1
M 0 0 0 0 0 0
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2000

|
|
|
coc SO 1 TRUC 2
|

~~ CHAY PLAXIS
L ]

|
|
|
1
L am |

CHI TIET BO TRi COC
TL: 1/50

Hinh 3.2: Mt bang bé tri coc cong trinh thir hai

Bing 3.5 Két qua thir tinh coc bang mé hinh todn Plaxis cong trinh thir hai

Tai trong (tn) Thoi gian giit tai (phut) Chuyén vi Plaxis (mm)
18 60 15.14
36 60 20.48
54 60 25.82
72 60 31.17
90 60 36.51
72 15 31.17
36 15 20.48
0 15 9.797
36 60 10.685
72 60 21.369
90 360 26.712
108 60 32.054
126 60 37.397
144 60 42.74
162 60 48.083
180 60 53.433
198 60 59.143
216 60 67.573
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225 1440 74.94
216 15 72.28
180 15 61.597
144 15 50.913
108 15 40.22
72 15 29.543
36 15 20.213

0 15 8.173

P (tdn)

0 18 36 54 72 90 108 126 144 162 180 198 216 225

X
\)
‘\
1
1
! \
Ay
\ X
h
\\

8.17
10

20

30 \ \
chu ki 1 \\\ \
36.511
K \\\
\\
50
\\ \\<chu ki 2
60 \\i
= \& Plaxis
74.94

80

S(mm)

Biéu dé 3.2 Quan hé tdi trong chuyén vi theo Plaxis cong trinh thir hai
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3.2.2/ So sanh két qua va tim ra sirc chju tii cho phép
3.2.2.1/ So sanh két qua chuyén vi ciia cong trinh thir nhat

Bing 3.6 Bdng két qua so sanh giiva thi nghiém thwc té va Plaxis cong trinh thir

nhat
Tai trong (tdn) | Chuyén vi thi nghiém (mm) | Chuyén vi Plaxis (mm)

10 0.89 3.429
20 1.56 7.328
30 2.41 11.228
40 3.21 15.127
20 2.31 7.328

0 1.44 1.29
20 2.98 7.328
40 3.22 15.127
50 3.96 19.026
60 4.45 22.925
70 5.31 26.825
80 6.04 30.73
90 7.01 34.829
100 7.97 39.848
110 9.55 47.424
100 9.12 43.525
80 8.16 35.726
60 7.09 27.928
40 6.16 20.129
20 4.94 12.331

0 3.1 4,554
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1 68681 = np (184nyy £7) ndyl 18/
19z¢gt =np (94ny1 £7) v 1d NADL

L 61L°00L =np (wdybu Jyl) wwg NADL

186€°06 = np (194ny1 £7) g 1d NADL
G1'/8 = np (wdybu Jy1) uoissire(

1 Gy'62 = np (wybu jy1) wwg |

1 €1'82 =np (sixeld) @0

19£6°/9 = np (184nyy A7) 1dS ughny

1 86°LE = nY (sixeld) wwgl S
199°/2 = nY (sixe|d) uoissieq
1 2212 = np (sixeld) wwg NAJL

1991 =np (sixe|d) wwg g|— 7

—~
[
%S 2]
= nvm
0 —_— (ap]
o 13 wurgg/e—v o <
o (op] _A/_.
Nebl
ST >
o> N \\\x
o n A
1\mwmmw-ukw | \\\\\
-+ 1
0 1
et —— —= ===
__ \
o MM. /
) K\_K g\\\r i
P! \_f
__
3 H
N_N\ \\\
o " A
o ™~
o~
o| o™ !
< (
b x
| ]
=3 }. £ iss
naf-m-\t--s§x\\\
" __ \\.\
Iy ML P
RITH o7 f —
- Fand 1
“-_ \\A_ \\ m
NN A =
! ss ) ' ~—
_mw Q\A\ ; L2
00 : O. o oW O Alo
= £ ETE ~ Che g 3
s e & =EE
T S

>

Biéu dé 3.3 So sanh quan hé tdi trong - chuyén vi giiva thi nghiém va Plaxis ciia

trinh thir nhat

cong
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3.2.2.2/ Strc chiu tai cho phép Qa dwge tinh theo mét trong cac phwong
phap sau:

> Theo phwong phdp Iy thuyét

Bing 3.7 Sitc chiu tii cho phép theo phirong phép 1y thuyét cong trinh thir nhat

Phuong phap phuluc B | xuyén SPT | phuluc A | vit li¢u
Qa(T) 45.199 67.536 85.97 189.89

> Theo IS, tdi cho phép ciia coc dwoc xdc dinh theo cdc tiéu chudn sau:
- Lay 2/3 tai tng v6i d6 lan tong 12 mm
Q,= —Qu = —><31 98 =21.32T (Plaxis)
- L4y 2/3 tai tng v6i d6 lan rong 6 mm
Q,= %QU = —><16 6=11.07T (Plaxis)

Q, =§QU ——><79 45=52.97T (Thi nghiém)

- LAy 1/2 tai tng v6i d6 lan tong bang D/10
Q, = —Qu = —><78 13 =239.07T (Plaxis)
» Theo TCVN
<2 ., e A 1
- Lay 25 tai rng voi do lan rong 8 mm

2 2 )
=—Q, =—x21.72=17.376T (Plaxis
Qu=55=55x (Plaxis)

Q.= —Qu = —5><10O 19=80.152T (Thi nghiém)
- LAy 1/2 tai tng v6i d6 lan tong bang D/10

Q, ——Qu ——><78 13=39.07T (Plaxis)
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3.2.2.3/ So sanh két qua chuyén vi ciia cdng trinh thir hai

Bing 3.8 Két qud so sanh giita thi nghiém thuec té va Plaxis cong trinh thit hai

Tai trong (tdn) | Chuyén vi thi nghiém (mm) | Chuyén vi Plaxis (mm)
18 1.04 15.14
36 2.24 20.48
54 3.01 25.82
72 3.82 31.17
90 4.95 36.51
72 4.44 31.17
36 3.3 20.48

0 1.8 9.797
36 0.7 10.685
72 1.87 21.369
90 3.08 26.712
108 3.74 32.054
126 4.81 37.397
144 5.94 42.74
162 7.12 48.083
180 8.44 53.433
198 9.6 59.143
216 11.23 67.573
225 13.83 74.94
216 135 72.28
180 12.24 61.597
144 11.23 50.913
108 9.19 40.22
72 6.99 29.543
36 4.56 20.213
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3.2.2.3/ Strc chiu tii cho phép Qa dwgce tinh theo mét trong cac phwong
phap sau:

> Theo phwong phdp Iy thuyét

Bing 3.9 Sirc chiu tdi cho phép theo phwong phdp 1y thuyét cong trinh thit hai

Phuong phap | phuluc B | xuyén SPT | phulyc A | vat li¢u
Qa(T) 100.32 124.672 | 142.68 224.13

> Theo IS, tdi cho phép ciia coc dwoc xdc dinh theo cdc tiéu chudn sau:
- Lay 2/3 tai tng v6i d6 lan tong 12 mm

Q4 —%QU =—><57 56 =38.37T (Plaxis)

Q, - %QU — £ 221.33=147 55T (Thi nghiém)

- LAy 2/3 tai tng v6i d6 lan rong 6 mm
Q= %QU = —><19 23=12.82T (Plaxis)

Q, - %Qu _ £ 41445=96.33T (Thi nghiém)

- Lay 1/2 tai g v6i d6 lin tong bang D/10
Q, = _Qu - —><134 77 = 67.385T (Plaxis)

» Theo TCVN

2 . :
- Lay 25 tai rng véi do lan rong 8 mm

2 2 )
=—0Q, =—x22.975=18.38T (Plaxis
2 2.5Q” 25 ( )
Q, = —Qu = —5><168 .67 =134.936T (Thi nghiém)

- LAy 1/2 tai trng v6i d6 lun tong bang D/10
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Q, - %Qu _ %x134.77 —67.385T (Plaxis)
3.2.3/ Cac phwong phap xac dinh sirc chiu tii ciia coc
Tir biéu d6 3.3 Va biéu do 3.4 so sanh quan hé tai trong — chuyén vi trong md
hinh to4n v&i thi nghiém vat 1y, Ta chon 3 phwong phap dé tim sirc chiu tai cta
coc la:
» TCVN tai irng v6i dg 1Gn rong 8 mm
» Theo IS tai irng v6i @6 1an rong 6 mm
> TCVN va theo IS tai tng v6i d6 lan tong bang 0,1D
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Strc chiju tai cho phép cua coc theo md hinh toan Plaxis ¢ thé dung dé xac dinh
strc chiu tai ctia coc theo cac 101 giai giai tich bang cac phuwong phap sau:
3.2.3.1/ Theo TCVN tai &rng véi d§ lin rong 8 mm
Tir gia tri trén biu d6 so sanh tai trong — chuyén vi
Cong trinh thur nhét (PC 26) gia tri suc chiu tai cuc han tai vi tri chuyén Vi
A=39,99(mm) =1.33x0,1D (1)
Cong trinh thtr hai (Pai hoc Ton Buc Théng) gia tri stc chiu tai cyc han tai vi tri
chuyén vi :
A=51,65(mm)=1.29%x0,1D (2)
- Tur (1) va (2) lay P twong Gng véi chuyén vi tai 1,25x0,1D ddi v6i coc dong

- Sirc chiu tai cho phép van ap dung P" = F_PS = % cho tat ca cac loai coc

3.2.3.2/ Theo IS tii &ng véi do lin rong 6 mm
Tir gi4 tri trén biéu d6 so sanh tai trong — chuyén vi
Cong trinh tho nhét (PC 26) gia tri suc chiu tai cyc han tai vi tri chuyén Vi
B =30,52(mm) =1.02x0,1D (3)
Cong trinh thtr hai (Pai hoc Ton Buc Théng) gia tri stc chiu tai cyc han tai vi tri
chuyén vi :

B =43,01(mm) =1.07x0,1D (4)

Tur (3) va (4) lay P twong rng véi chuyén vi tai 0,1D d6i véi coc dong

- Stic chiju tai cho phép van ap dung P" = F_PS

3.2.3.3/ Theo TCVN va theo IS tai (g véi dd lan tong bing 0,1D

P I .
=— cho tat ca cac loai coc

- Lay P twong tng vdi chuyén vi tai 0,1D ddi v&i coc dong

e ea X . P _P £ . :
Stre chiu tai tinh toan van ap dung P" = =) = EY cho tat ca cac loai coc
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CHUONG 4: KET LUAN VA KIEN NGHI
4.1/ Két luan

> Két qua dat duoc 1a dua ra dugce cic phuong phap xac dinh strc chiu tai cho
mo hinh todn nhu:
1. Theo TCVN tai ing v6i d6 lun rong 8 mm ldy strc chiu tai P twong
ung voi chuyén vi coc tai 1,25x0,1D (D: beé rong coc)
2. Theo IS tai tng v&i do lan rong 6 mm lay sirc chiu tai P twong tng
Vo1 chuyén vi coc tai 0,1D
3. Theo TCVN va theo IS Iy sirc chiu tai P twong ung véi chuyén vi
coc ta1 0,1D
> Tao ra san pham 1a mot phwong phap danh gia sirc chiu tai cua coc bang mé
hinh toan trén Plaxis theo tiéu chuan Viét Nam goép phan vao cong tac du
bdo, danh gia strc chiu tai cua coc va thiét ké mong dugc nhanh chong, dé
dang va ti¢én loi.
> Bén canh d6 dé tai van con han ché, biéu do quan hé tai trong — bién dang
trong md hinh toan con khac so véi thi nghiém vat Iy boi vi hai li do chinh
Sau:
1. MO0 hinh toan trong Plaxis hi€n nay chua moé ta dugc sy dinh két gitra
coc va dat.
2. Trong qua trinh thi cong coc, tat yéu co sy bién doi cua ving dat nén
xung quanh coc. Song hién nay van chua c6 két qua nghién ciru tir

thue nghiém dén 1y thuyét dé mo ta vin dé nay.
4.2/ Kién nghi

> Can c6 thém cac két qua khao sat ving dat xung quanh coc dé c6 thé xay
dung mo hinh toan chinh x4ac hon. Chang han nhu cac thong sé co ban nhu

dung trong, sttc chong cat, hé s6 rong, module...
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Phu luc

Bang swc chiu nén cua vat liéu lam coc

Vat liéu

va (Mpa)

Ghi chu

Go6 thong

10

GO tram

4-4.5

Thép

210 (thép loai CI)
270 (thép loai CII)
340 (thép loai CIII)
500 (thép loai CIV)

Theo gidi han chay cua thép

Bé tong

Theo mac bé téng

8.5 (mac 200)
11.5 (mé&c 250)
13 (méc 300)

(*)

Bang hé sé ¢ theo Jacobson

A=L/r

50

70

85

105

120

140

1

0.8

0.588

0.41

0.31

0.23

Bdng cdc hé so sitc chiu tai Ne, Ng, Ny ciia Terzaghi

0] Nc Nq Ny

0 5.7 1.0 0.0

5 7.3 1.6 0.5
10 9.6 2.7 1.2
15 12.9 4.4 2.5
20 17.7 7.4 5.0
25 25.1 12.7 9.7
30 37.2 22.5 19.7
34 52.6 36.5 36.0
35 57.8 41.4 42.4
40 95.7 81.3 100.4
45 172.3 173.3 297.5




48 258.3 287.9 780.1
50 347.5 415.1 1153.2
Bang gia tri |,
Loai dat I,
Cat 70-150
Bot va sét (khong thoat nurdc) 50-100
Sét (co thoat nude) 100-200
Bang gid tri N
(ﬂ(o) Irr
10 50 100 200 500
0 6.97 9.12 10.04 10.97 12.19
5 8.99 12.82 14.69 16.69 19.59
10 11.55 17.99 21.46 25.43 31.59
20 18.83 34.53 44.44 56.97 78.78
30 30.03 63.21 86.64 118.53 178.98
35 37.65 84 118.22 166.15 260.15
40 47.04 110.48 159.13 228.97 370.04
45 53.66 14411 211.79 311.04 516.6
Bang gia tri N;
¢(0) Irr
10 50 100 200 500
0 1 1 1 1 1
5 1.72 2.12 2.28 2.46 2.71
10 3.04 3.04 4.78 5.48 6.57
20 7.85 7.85 17.17 21.73 29.67
30 18.34 18.34 51.02 69.43 104.33
35 27.36 27.36 83.78 117.34 183.16
40 40.47 40.47 134.53 193.13 311.5
45 59.66 145.11 212.79 312.04 517.6
Bang gia tri K (theo B.J.Das)
Coc khoan nhoi

K =Ky =1-sing

Coc dong co thé tich dat bi chiém chd nho
K, =K, (g161 han du6i)
K =1.4K, (gi61 han trén)




Coc dong c6 thé tich dét bi chiém chd 16n
K, = K, (g161 han du¢i)
K, =1.8K, (gi61 han trén)

Bdng gia tri K, (theo ENPC)

Loai coc ®, K, (cat chat trung binh) K, (cat chat)
Coc thép 20° 0.5 1

Coc bé tong 3/4¢ 1 2

Coc nhdi 3/4¢ 0.5 0.5

Coc gb 2/3¢ 15 4

Bang gid tri o (theo API)

Luc chong cit khong thoat nudc ¢, (kPa) | Hé s6 o

<25 1

25-75 105 o
(cac gia tri trung gian ndi suy)

>75 0.5

Bang gid tri o (theo Tomlinson)

Loai dét L/D Hé sb a
1.25
<20
1- cat chét hoac sét ciing 20 Ci,<75:a=1.25
>
C,=75-180:0=1.25-04
. . | 820 0.4
2: Set’ mém, silt va dat C =025 : o= 1.25-07
dinh cting >20
C,>25:0=0.7
0.4
C,=0-30:a=1.25-1
3- Sét cting 8-20 C,=30-80:a=1
C,=80-130 :a=1-04
C,>130:0=04

Bang gia tri o (theo Peck, 1974)




Luc chdng cat khong thoat nudc ¢, (kPa) | Hé so luc dinh o
0 1
50 0.95
100 0.8
150 0.65
200 0.6
250 0.55
300 0.5

Bdng thoi gian tdc dung cdc cdp tdi trong

% Tai trong thiét ké | Thoi gian giir tai ti thiéu
Chuki 1
o5 1 gi(‘ywhoei.c 16n hon dé dat
on dinh qui udc
50 Nhu trén
75 Nhu trén
100 Nhu trén
50 30 phut
25 30 phut
0 30 phut
Chuki 2
50 30 phut
100 30 phut
1 gio hodc 16n hon dé dat
125 bn dinh qui wéc
150 Nhu trén
175 Nhu trén
200 Nhu trén
225 Nhu trén
250 24 gior hogc 16n hon de
dat 6n dinh qui udc




225 1h

200 30 phut

150 30 phut

100 30 phut
50 30 phut
0 1h




CONG TY CO PHAN KIEM BINH CHAT LUQNG CONG TRINH 89

BAO CAO K’E'T QUA |
KHAO SAT PJA CHAT CONG TRINH

CcONG TRINH : SUA CHUA CAI TAO TRY S& LAM VIEC PHONG
CANH SAT GIAO THONG PUONG BQ (PC 26)
CONG AN TiNH DPONG NAL
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HK1 Dia didm: THANH PHO BIEN HOA - TINH DONG NAI
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HK2 Dia didm: THANH PHO BIEN HOA - TINH BONG NAI
&;’:&m CTY CO PHAN KIEM DINH CHAT LUQNG CONG TRINH 89
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Bing téng hop thong sé dja chét cong trinh thir nhét

Théng s6 Lép 1 Lép2 Lép3 Lép 4 Lép S Lép 6
Yot (KN/m3) 19.5 20.1 20 20.9 19.8 18.6
Yinsat (KN/m3) 19.1 20 19.9 20.7 19.7 18.3
¢ (kN/m2) 41.1 29.9 24.2 11.8 334 333
o O 15" 18”3 21°12 26'47 19°57 12"
v 0.35 0.3 0.3 0.3 0.3 0.3
E,q (kKN/m2) 2135 2820 4869 8330 10076 5192
H (@m 1.65 2.05 2.15 3.3 5.35 4.2
Rlnter 1 1 1 1 1 1
] 0 0 0 0 0 0
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CONG NGHE THIET B| VA KIEM DINH XAY DUNG Bdc Lap - Ty Do - Hanh Phic
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s6': N /mvkp Thnh phdH6 Chi Minh ngdy 12 thing 04 ndm 2010
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CHI NHANH CONG TY C6 PHANTU VAN CONG NGHE
THIET BI VA KIEM DINH XAY DUNG

BIEU TINH PO LUON COC THf NGHIEM

Cong trinh :Sira chira cal tao tru s& lam viéc Phong CSGT (PC 26) Cong an Tinh Déng Nal
Dla diém : Phuomg Tan Tién - Tp. Bién Hoa - Tinh Déng Nal

Coc 6ng BTCT 30x30cm Coc thf nghi¢m s6: 2 - Tryc: §

Ngay ha coc: 19/03/2010 Bt ddu: 16 gly 10 phit - Ngay 04/04/2010
Chiéu sau mil coe: 12.5 m K¢t thic: 8 gid 30 phiit - Ngay 06/04/2010
Tal trong thiét ke: 40 t&n Tél trong thi nghiém max: 110 t&n

Chil tri thi nghl¢m: K§ sw Nguyén Thanh Dic
Ngudti thychién: Nguyén Ditc Lam - Nhit Cong S§
Ngudi kiém tra: Nguyén Dinh Thi

Neay| Giv | Tai |__S8doc che déng hé do D¢ ltin ddu coe (mm) | p, g, [Ghi chid

théng)| phit | (tdn) |A(mm)|B(mm)|C(mm)D(mm)| A(mm) | B(mm)|C(mm)|D(mm)|coc(mm)

4/4 | 16n10) 0 | 2.00 | 2.00 | 2.00 | 2.00

16h10{ 2 | 221 | 2.65 | 2.90 | 2.86

200 2 | 223 | 266 | 291 | 2.87

16h20| 0 | 2.11 | 2.25 | 2.17 | 2.30

30| 0 | 210 | 223 | 2.16 | 2.28 _0.00 | 0.00 | 0.00 | 0.00 | 0.00

Chu kyL
16h30] 10 | 2.80 | 2.85 | 3.20 | 3.10 |. 0.70 | 0.62 | 1.04 | 0.82 | 0.80 [Batdéu .

40[ 10 | 282 | 2.87 | 322 | 3.12 | 0.72 | 0.64 | 1.06 | 0.84 | 0.82

la tai

50{ 10 | 284 [ 288 | 3.23 | 3.14 | 0.74 | 0.65 [ 1.07 | 0.86 | 0.83

17h00| 10 | 2.86 | 2.90 | 3.25 [ 3.16 | 0.76 | 0.67 | 1.09 | 0.88 | 0.85

15| 10 | 287 | 292 | 327 | 3.18 | 0.77 | 0.69 | 1.11 | 0.90 | 0.87

30| 10 | 289 | 2.94 | 328 | 3.20 | 0.79 | 0.71 | 112 | 0.92 | 0.89

17h30{ 20 | 3.77 | 352 | 3.80 | 3.60 | 1.67 | 1.29 | 1.64 | 1.32 | 1.48
40( 20 | 3.78 | 3.54 | 3.81 | 3.62 | 1.68 | 1.31 | 1.65 | 1.34 | 1.50
50| 20 [ 3.79 | 3.56 | 3.81 | 3.63 | 1.69 | 1.33 | 1.65 | 1.35 | 1.51
18ho0[ 20 | 3.81 | 3.57 | 3.83 | 3.65 | 1.71 | 1.34 | 1.67 | 1.37 | 152
18] 20 | 3.83 | 3.58 | 3.85 | 3.67 | 1.73 | 1.35 | 1.69 | 1.39 | 1.54
30[ 20 | 384 | 361 | 3.87 | 3.69 | 1.74 | 1.38 | 171 | 1.41 | 1.56
18h30| 30 | 4.52 | 4.97 [ 440 | 4.10 | 242 | 274 | 2.24 | 1.82 | 2.31
40| 30 | 453 | 498 | 442 | 4.12 | 2.43 | 2.75 | 2.26 | 1.84 | 2.32
S0[ 30 | 455 | 5.01 | 444 | 4.13 | 245 | 278 | 2.28 | 1.85 | 2.34
19h00| 30 | 4.56 | 5.03 | 4.47 | 4.15 | 2.46 | 2.80 | 231 | 1.87 | 2.36
15| 30 | 4.58 | 5.05 | 4.50 | 4.17 | 248 | 2.82 | 2.34 | 1.89 | 2.38
30] 30 | 4.60 | 5.08 | 4.51 | 420 | 2.50 | 2.85 | 2.35 | 1.92 | 2.41




CHINHANH CONG TY C6 PHAN TU VAN CONG NGHE
THIET B] VA KIEM DINH XAY DUNG

BIEU TINH PO LUN COC THf NGHIEM SO 2- TRUC 5 '

Ngay| Gilv | Tal 86 doc cac déng hé do DY lin ddu coc (mm) Do lén
théng| phit | (t&n) | A(mm)| B(mm)|C(mm) D(mm)| A(mm) | B(mm)|C(mm)|D(mm)| coc(mm)| Ghi chii
44 |19h30[ 40 | 5.32 | 5.81 [ 510 | 4.98 | 3.22 | 3.58 | 2.04 | 2.70 | 3.11
40| 40 | 534 | 5.84 | 514 | 501 ] 3.24 | 3.61 | 298] 273 | 3.14
50| 40 | 535 [ 5.86 | 515 5.03 | 3.25 | 3.63 | 299 | 275 | 3.16
20h00] 40 | 537 | 5.88 | 5.18 | 5.06 | 3.27 | 3.65 [ 3.02| 278 | 3.18
15| 40 | 539 | 5.88 [ 521 | 5.10 | 3.29 | 3.65 | 3.05 | 2.82 | 3.20
30| 40 | 541 | 5.89-| 523 | 5.12 | 3.31 | 3.66 | 3.07 | 2.84 | 3.22
Glam tai
20h30| 20 | 5.27 | 5.54 | 5.06 | 4.99 | 3.7 | 3.31 | 2.90 | 2.71 | 3.02
40| 20 | 526 | 5.51 | 5.05 | 497 | 3.16 | 3.28 | 2.80 | 2.69 | 3.01
50| 20 | 524 | 549 | 5.04 | 4.96 | 3.14 [ 3.26 | 2.88 | 2.68 | 2.99
21h00] 20 | 5.23 | 5.47 | 5.02 | 4.95 | 3.13 | 3.24 | 2.86 | 2.67 | 2.98
21h00] O | 3.96 | 4.01 | 3.54 | 343 | 1.86 | 1.78 | 1.38 | 1.15 | 1.54
10 0 [ 393|398 [351 (339 1.83 | 1.75 | 1.35 | 1.11 | 1.51
200 O | 390 | 3.96 [ 3.49 | 3.37 | 1.80 | 1.73 | 1.33 | 1.09 | 1.49
30 0 388 | 3.94 [348 | 336 | 178 [ 171 | 1.32 | 1.08 | 147
45| 0 | 3.87 [ 392 |346(335] 1.77 | 1.69 | 1.30 | 1.07 | 1.46
22h00] 0 | 3.86 | 3.90 | 345 [ 3.33 | 1.76 | 1.67 | 1.29 | 1.05 | 1.44
' 5 Chu ky 2
22h00] 20 | 4.65 | 474 | 4.25 | 4.13 | 2.55 | 2.51 | 2.09 | 1.85 | 2.25 |Bat ddu
10] 20 | 4.66 | 476 | 4.28 | 4.15 | 2.56 | 2.53 | 2.12 | 1.87 | 2.27 gla tal
200 20 | 468 | 477 | 430 | 4.18 | 2.58 | 2.54 | 2.14 | 1.90 | 2.29
301 20 | 4.69 | 479 | 431 | 4.21 | 2.59 | 2.56 | 2.15 | 1.3 | 2.31
22h30| 40 | 542 | 551 | 527 | 5.18 | 3.32 | 3.28 | 3.11 | 290 | 3.15
40 40 | 543 | 553 | 529 | 5.21 [ 333 | 3.30 | 3.3 | 293 | 3.17
S0| 40 | 544 | 554 | 531 | 523 | 3.34 | 3.31 | 3.15 | 2.95 | 3.19
23h00) 40 | 546 | 555 | 533 | 5.25 [ 336 | 3.32 | 3.17 | 297 | 3.21
23h00) 50 | 6.05 | 6.15 | 6.01 | 5.97 | 3.95 | 3.92 | 3.85 | 3.69 3.85
10{ SO | 6.07 | 618 | 6.05 | 6.01 | 3.97 | 3.95 | 3.89 | 3.73 | 3.89
20 50 | 6.09 | 6.20 | 6.07 | 6.04 | 3.99 | 3.97 | 391 | 3.76 | 3.91
30| 50 | 6.11 [ 622 | 6.09 [ 6.05 | 4.01 | 3.99 | 3.93 | 3.77 3.93
45| 50 | 6.14 | 6.23 | 6.11 | 6.07 | 4.04 | 4.00 | 3.95 3.79 | 3.95
5/4 | onoo| 50 | 6.15 | 6.23 | 6.13 | 6.08 405 | 4.00 | 397 | 3.80 | 3.96
0h00{ 60 | 6.54 | 6.71 | 6.56 | 6.45 | 4.44 4.48 | 440 | 417 | 4.37
10| 60 | 6.56 | 6.72 | 6.58 | 6.46 | 4.46 | 4.49 | 4.42 | 4.18 4.39
20] 60 | 658 | 6.73 | 6.59 | 6.46 | 4.48 | 4.50 | 4.43 4.18 | 4.40
30| 60 | 6.59 | 6.75 | 6.61 | 6.48 | 4.49 | 4.52 | 4.45 | 4.20 4.42
45| 60 | 6.61 [ 6.77 | 6.63 | 6.49 | 4.51 | 4.54 | 4.47 421 | 4.43
1h00| 60 | 6.62 | 6.79 | 6.64 | 6.50 | 4.52 | 4.56 4.48 | 4.22 | 4.45




CHINHANH CONG TY CO PHANTU VAN CONG NGHE;
THIET B VA KIEM DINH XAY DUNG

BIEU TINH PO LUN'COC THI NGHIEM S6 2- TRUC §

Ngay
thing

Gly
phit

Tal
(tdn)

S6 doc cdc déng hé do

P lin ddu coc (mm) P ltin

A(mm)

B(mm)

C(mm)| D(mm)

A(mm) | B(mm)

C(mm)

D(mm)| coc(mm)| Ghi chid

5/4

1h00

70

7.37

7.59

7.45

7.23

5.27

5.36

5.29

495 | 5.22

10

70

7.38

7.61

7.49

7.28

5.28

5.38

5.33

497 | 5.24

70

7.39

.64

7.51

7.28

§.29

541

5.35

5.00 | 526

70

741

7,65

7.53

7.29

5.31

5.42

§.37

5.01 | 5.28

70

743

7.66

7.54

7.33

5.33

5.43

5.38

5.05 | 5.30

70

745

7.67

7.58

1.35

5.35

5.44

5.39

507 | §.31

8.07

8.24

7.91

5.97

6.07

6.08

563 | 594

8.11

8.27

7.92

6.01

6.08

6.11

5.64 | 5.96

8.14

8.29

7.94

6.04

6.10

6.13

5.66 | 5.98

8.15

8.32

7.95

6.05

6.12

6.16

5.67 | 6.00

8.17

8.34

191

6.07

6.15

6.18

5.69 | 6.02

8.18

8.36

1.99

6.08

6.16

6.20

571 | 6.04

9.10

9.14

9.01

7.00

7.00

6.98

6.73 | 6.93

9.16

9.04

701

7.03

7.00

6.76 | 6.95

9.18

9.05

7.02

7.05

7.02

6.77 | 6.97

9.18

9.07

7.04

7.08

7.02

679 | 698

9.19

9.09

7.06

7.08

7.03

681 | 7.00

9.18

9.21

9.10

7.08

7.09

7.08

682 | 7.01

10.23

7.85

7.88

7.85

795 | 7.88

10.28

7.87

1.92

7.88

797 | 191

10.28

7.89

794

7.89

8.00 | 7.93

10.28

7.95

7.90

8.00 | 7.94

10.29

7.93

7.96

791

801 [ 7.95

10.31

7.95

797

193

8.03 | 797

1141

9.04

9.02

9.03

9.13 | 9.06

11.43

9.05

9.05

9.05

9.15 | 9.08

[11.45

9.07

9.08

9.09

9.17 | 9.10

11.46

' 9.08

9.09

9.11

9.18 | 9.12

11.48

9.10

9.11

9.13

9.20 | 9.14

11.52

9.17

9.15

9.18

924 | 9.19

7hoo

11.58

9.21

9.22

9.23

9.30 | 9.4

8h00

11.61

9.28

9.25

9.27

9.33 | 9.28

9h00

11.64

9.27

9.30

9.36 | 9.30

10h00

11.66

9.30

9.29

9.32

938 | 9.32

11h00

1167

9.32

9.30

9.35

9.39 | 9.34

12h00

11.69

9.34

9.32

9.37

941 | 9.36

13h00

11.71

9.35

9.33

9.37

943 | 937

14h00

11.73

9.37

9.35

9.38

945 | 9.39

15h00

11.74

9.39

9.38

9.39

946 | 941

16h00

11.76

9.40

9.39

9.41

948 | 942

17h00

11.78

9.42

9.41

9.43

9.50 | 9.44




CHINHANH CONG TY C6 PHANTU VAN CONG NGHE
THIET BY VA KIEM DINH XAY DUNG

BIEU TINH PO LON COC THf NGHIEM SO 2. TRUC §

Ngay
théng

Giv
phit

Téi
(tén)

S8 doc cdc déng hé do

D¢ ln ddu coc (mm)

A(mm)

B(mm)

C(mm)

D(mm)

A(mm)

B(mm)

C(mm),

D(mm)

Do lin
coc(mm)

Ghi chii

5/4

18h00

110

11.54

1

1.65

11.60

11.78

9.44

9.42

9.44

9.50

9.45

19h00

110

11.55

1

1.68

11.62

11.79

9.45

9.45

9.46

9.51

9.47

20h00

110

11.56

1

1.68

11.64

11.79

9.46

9.45

9.48

' 9.51

9.48

21h00

110

11,58

1

1.69

11.66

11.79

9.48

9.46

9.50

9.51

9.49

22h00

110

11.60

1

1.69

11.66

11.80

9.50

9.46

9.50

9.52

9.50

23h00

110

11,61

1

171

11.68

11.81

9.51

9.48

9.52

9.53

9.51

6/4

0h00

110

11,61

1

171

11.68

11.82

9.51

9.48

9.52

9.54

9.51

1h00

110

11,61

1

1.73

11.68

11.84

9.51

9.50

9.52

9.56

9.52

2h00

110

11,63

1

1.74

11.69

11.88

9.53

9.51

9.53

9.57

9.54

3h00

110

11,64

1

1.75

11.70

11.86

9.54

9.52

9.54

9.58

9.55

4h00

110

11.64

1

1.75

11.70

11.86

9.54

9.52

9.54

9.58

9.55

Shoo

110

11.64

1

1.76

11.70

11.86

9.54

9.53

9.54

9.58

9.55

S <30mm

Glam tél

5ho0

11.24

1

145

11.38

11.42

9.14

9.22

9.22

9.14

9.18

10

11.22

1

142

11.35

11.40

9.12

9.19

9.19

9.12

9.16

2

11,21

1

1.40

11.34

11.37

9.11

9.17

9.18

9.09

9.14

30

11.19

1

1.38

11.32

11.34

9.09

9.15

9.16

9.06

9.12

5h30

10.34

1

0.52

10.47

10.28

8.4

8.29

831

7.97

8.20

40

10.32

1

049

1045

10.23

8.22

8.26

8.29

7.95

8.18

50

10.31

1

0.48

10,44

10.22

8.21

8.25

8.28

7.94

8.17

6h00

10.29

1

0.46

10.44

10.20

8.19

8.23

8.28

1.92

8.16

6h00

9.31

941

9.46

9.13

7.21

7.18

7.30

6.85

714

9.29

9.39

9.44

9.12

7.19

7.16

7.28

6.84

7.12

9.28

9.39

9.43

9.11

7.18

7.16

7.27

6.83

7.11

9.25

9.37

9.42

9.10

7.15

7.14

1.26

6.82

7.09

8.34

8.48

8.64

8.09

6.24

6.25

5.81

6.20

8.33

8.46

8.07

6.23

6.23

5.79

6.18

8.32

3,45

.60

8.06

6.22

6.22

5.78

6.17

8.31

3.44

§
8.61
g
§

8.59

8.06

6.21

6.21

5.78

6.16

7.11

728

7.33

6.97

5.01

5.02

4.69

4.97

7.09

7.23

7.30

6.96

4.99

5.00

4.68

4.95

7.09

7.22

7.29

6.95

4.99

4.99

4.67

4.95

7.08

7.21

7.29

6.94

4.98

4.98

4.66

4.94

5.28

541

5.59

5.10

3.18

3.18

2.82

3.15

527

540

5.56

5.09

17

3.17

2.81

314

5.26

5.38

5.54

5.09

3.16

3.18

2.81

3.13

5.25

5.36

5.52

5.08

3.15

3.13

2.80

311

5.25

535

5.51

5.07

3.15

3.12

2.79

3.10

5.25

534

5.50

5.06

3.15

3.11

2.78

3.10

S6 du
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CONG TY ¢§ PHAN DIA KY THUAT & XAY DYNQ HE MAT TROI

QY!TEM

86/ Ref ./ LAS-XD1030

BAO CAO
KET QUA KHOAN KHAO SAT

DJA CHAT CONG TRINH

CONG TRINH: NHA THI DU BA NANG VA SAN BONG BA

BIA BIEM: D. NguyBn Htu The, P. Tan Phong, Q.7, Tp.HCM
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Béng tdng hop thong s8 dja chét cong trinh thit hai

Thong s6 Lépl | Lép2 [ Lép3 | Lépd | Léps | Lop6
Yyar (KN/m’) 17.9 15.4 19.6 19.9 19.8 20.5
YVinsat RN/M®) [ 17.7 15.3 19.3 19.6 19.5 20.1
¢ (kN/md) 21.1 7.4 29.1 18 35.4 6
) 9%44 3%23° | 12%0 | 24%4 | 12°18° | 22926
v 0.35 0.45 0.35 0.3 0.3 0.3
E,,q (kN/m®) 1707 1070 8051 8099 9393 9499
H (m) 2.8 11.3 2.9 3.5 13.55 7.7
Ry, 1 i 1 1 1 1
v 0 0 0 0
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BAO CAO KET QUA CHUONG TRINH THU TAI TINH COC
D400

REPORT ON PILE STATIC LOADING TEST PROGRAM

CONG TRINH : NHA THI DAU DA NANG & SAN BONG DA
TRUGNG DAl HOC TON BUC THANG

DJAPIEM  : Phudng Tan Phong, Quén 7, Tp. HS Chf Minh
CHU PAU TU : TRUONG PAI HOC TON PUC THANG

o Ponvituvin gidmsét : CONG TY TNHH TV - XD SON LONG
Giam sét

e Ddn vj thigt k& : CONG TY CP 'TU VAN PAU TU VA XD LAP VIET
Gidm sdt
o Don vj thi cong : CONG TY CP SX ~ XD HUNG LONG PHUGC

: CO QUAN THU TAI CHUYEN NGHIEP:

Chi tri : GSTS Nguy&n Viin Pgt
KTV do dac : Trén Ditc Minh Nhytt

Hoan thanh nghy 25thdng o ndm 2012
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CONG TY NEN MONG CQC SL

SL PILE FOUNDATION Co, Ltd (SLOPICO)

VP 178/17A PHAN BDANG LUU - P.3 - QUAN PHU NHUAN - TP, HO CHI MINH
BT/Fax: (08) 38440859 - Email: pilovn@yahoo.com.

DANG KY LAS - XD 786 THYC HIEN CAC PHEP THU

THU TA1 CQC, SIEU AM COC KHOAN NHOI, THi NGHIEM PDA, PIT

' CHUONG TRINH THU TAI TINH COC

PILE STACTIC LOADING TEST PROGRAM
'BANG GHI 80 LIEU THI NEHIEM

CQcC: 1

Dijc trung coc: D400
Ngay: 05/01/2012
Cong trinh: TRUONG PAI HOC TON DUC THANG

VI TRI: Tim thit s8
Chidu daicoc: L =30 m

|

:

Dja aiém:
[ S6 doc trén d8ng h8 chuyén v{ (10? mm)
Thdl glan Chis6 dp (Reading In micrometer)
Thil diém do |lvu tl (phdt)| Tai(T) | ddnghd dp Ghl chd
(Date & time) | Duration | (Load) | lyckgt/iem? M |(Remarks)
(Min) (PRSSRead)| M! | M2 M3 MEL N
(1) (2) 3) 4 (8) (6) (7) (8) ) (10)
|ch TRINH PHV: Thi tdi kich véi Didu kign chuyén cfp tai
* 34t adu the nghlém ldc: 17h nghy 13/01/2012 5%P=  T,trdv80 AS/h<0,imm!
0 0 0 0 0 0 0 0
17h 0- 18 349 106 96 109 104 104
( 13/01/2012 15 106 96 109 104 104
15 106 96 109 104 104
. 15 106 96 109 104 104
15 106 96 109 104 104
| 18h 0 36 68 199 182 200 | 294 218
15 199 184 201 295 219
L 15 202 184 203 297 221
15 204 185 204 299 223
e 15 . 205 186 206 | 301 | 224
l




S doc trén déng hé chuyén v| (10? mm)
Thai glan Chi st dp (Reading In micrometer)
Thol diém do |luu tdl (phat)| Tai(T) | a8nghd dp Ghl chit
(Date & time) | Duration | (Load) | Iye kgf/em? M |(Remarks)!
(Min) (PRSS Read)| M! A M3 | OME WY ’
(1) (2) (3) (4) (5) (6) (7) (8) 9) (10)
19h 0 54 101 272 285 272 372 300
15 272 285 274 372 300
15 273 285 274 373 301
15 273 285 274 373 301
15 273 285 274 373 301
20h 0 72 134,2 347 370 345 450 378
15 ‘ 350 370 347 | 451 | 3719
15 351 372 348 453 381
15 352 373 349 455 382
15 352 373 349 455 382
21h 0 90 167,2 463 484 458 559 491
P =Py 15 464 485 460 561 493
15 464 486 460 562 493
15 466 486 462 564 494
15 468 487 463 564 495
22h 0 72 134,2 412 431 420 516 445
15 410 431 420 515 444
0 36 68 305 | 317 306 | 396 | 331
15 304 316 306 395 330
: 0 0 0 170 181 156 221 182
22h45 15 169 180 152 220 180
CHU TRINH 2

0 0 0 0 0 0 0 0

23h 0 18 34,9 12 13 14 16 13
15 12 14 14 16 14

15 14 16 15 16 15

15 15 16 15 16 15

15 15 16 15 16 15

MR




88 doc trén ddng hd chuyén v{ (107 mm)

Thi glan Chis8 dp (Reading In micrometer)
Th¥i diém do |luu tdl (phdt)| Tal(T) | a8nghd &p Ghl chd
(Date & time) | Duratlon (Load) | Iyckgt/em® M |(Remarks)
(Min) (PRSSRead)| M! | M2 M3 | ME AN
(1) (2) 3) 4) (5) (6) (7 (8) 9) (10)
15 15 16 15 16 15
Oh 0 36 68 74 65 67 70 69
14/01/2012 15 75 67 67 72 70
15 75 67 67 72 70
15 75 67 67 74 70
15 75 67 67 74 70
1h 0 54 101 127 118 115 120 120
15 128 120 116 120 121
15 128 122 119 123 123
15 130 122 119 123 123
15 130 122 120 123 123
2h 0 72 134.2 193 187 185 176 185
15 194 188 186 178 186
15 196 188 186 178 187
15 197 189 186 178 187
15 197 189 186 178 187
3h 0 90 167.2 300 286 288 278 288
15 302 287 290 279 289
15 302 287 290 280 289
15 306 287 292 280 291
4 15 306 289 293 282 292
30 310 294 296 285 296
Sh 30 313 297 299 300 302
60 313 297 302 303 302
60 315 300 306 303 306
60 315 304 306 307 308
%h 60 315 304 306 | 307 | 308
Sh 0 108 200.3 375 367 366 | 369 | 369
15 377 367 368 371 37




88 doc trén d8ng hd chuyén vj (10? mm)

Thii glan Chi 6 dp (Reading In micrometer)
Thoi diém do |luwu tdl (phdt)| T&l(T) | dbnghd ép Ghl chd
(Date & time) [ Duratlon | (Load) | Iyc kgt/em? M |(Remarks)
(Min) (PRSS Read) M1 M3 M3 M4 (AVN)
(1) 2 3) 4) (8) (6) (V)] 8) ) (10)
15 377 369 369 373 372
15 379 371 369 373 373
15 381 371 369 375 374
10h 0 126 2334 489 482 470 473 478
15 490 482 473 475 480
15 492 484 473 | 475 | 481
15 492 484 473 475 481
15 492 485 474 | 475 | 481
11h 0 144 266.5 599 594 578 590 | 590
15 601 596 580 590 592
15 602 596 581 593 593
15 604 597 581 595 594
15 604 597 581 595 | 594
12h 0 162 299.6 720 713 693 704 707
15 721 714 694 | 704 | 708
15 724 714 696 706 710
15 724 716 697 | 707 | 71
15 726 Y 697 707 712
13h 0 180 332.7 856 846 825 832 840
15 857 848 828 834 841
15 857 848 828 834 841
15 860 850 830 | 837 | 844
15 861 850 830 | 837 | 844
14h 0 198 365.8 980 964 935 | 950 | 9587
15 982 966 936 | 953 | 959
15 982 967 936 | 954 | 960
15 982 967 936 956 | 960
15 982 967 937 | 956 | 960




86 doc trén d8ng hd chuyén v (107 mm)

Thdl glan Chi s dp (Reading in micrometer)
Thil diém do (luu tdl (phdt)| Tal(T) | ddnghé dp Ghi chd
(Date & time) | Duration | (Load) | Iyec kgt/em? M |(Remarks)
(Min) (PRSSRead)| M1 | M2 M3 | M v
(1) (2) (3) (4) (8) (6) (7) 8) 9 (10)
15h 0 216 398.9 1177 1145 1010 | 1140 | 1118
15 1180 1148 1013 | 1142 | 1120
15 1181 | 1148 1014 | 1143 | 1121
15 1181 1148 1014 | 1143 | 1121
15 1182 1150 1014 | 1145 | 1123
16h 0 2258 415.4 1310 | 1300 1157 | 1280 | 1262
15 1313 1302 1160 | 1282 | 1264
15 1315 1302 1161 | 1283 | 1265
15 1315 1303 1162 | 1284 | 1266
15 1315 1304 1162 | 1284 | 1266
17h30 30 1329 1315 1174 | 1297 | 1279
30 1341 1327 1187 | 1311 | 1292
19h 60 1352 1338 119 1323 | 1303
60 1362 1349 1210 | 1332 | 1313
60 1371 1358 1218 | 1341 | 1322
60 1380 1368 1227 | 1350 | 1331
60 1388 1375 1235 | 1359 | 1339
Oh 60 1395 1382 1242 | 1366 | 1346
15/01/2012 60 1403 1390 1250 | 1373 | 1354
60 1411 1397 1257 | 1380 | 1361
60 1419 1403 1263 | 1387 | 1368
60 1425 | 1409 1270 | 1393 | 1374
120 1430 1415 1275 | 1398 | 1379
120 1433 1415 1275 | 1398 | 1380
120 1436 1415 1275 | 1398 | 1381
120 1436 1415 1275 | 1398 | 1381
120 1436 1419 1277 | 1398 | 1382
16h 120 1437 1421 1277 | 1398 | 1383
16h 0 216 398.9 1428 1405 1259 | 1335 | 1356
15 1428 | 1404 | 1257 | 1314 | 1380
0 180 332.7 1280 1275 1150 | 1230 | 1234




86 doc trén ddng h8 chuyén v] (10 mm)
Thi glan Chi 8 ép (Reading in micrometer)
Th¥i diém do |lvu tdf (phdt)| T&l(T) | d8nghé dp Ghi chd
(Date & time) | Duration | (Load) | Iyc kgt/em? M |(Remarks)
(Min) (PRSSRead)| M1 | M2 M3 MA L avN
(1) (2) (3) (4) (8) (6) (7) (8) 9) (10)
15 1271 1268 1138 | 1219 | 1224
0 144 266.5 1178 1167 1031 | 1140 | 1129
15 1173 1163 1025 | 1134 | 1123
0 108 200.3 975 966 830 940 927
15 965 958 822 932 919
0 72 134.2 755 747 618 727 711
15 741 735 605 714 699
0 36 68 | 505 | s00 | 373 | 482 | 465
15 496 492 365 473 456
0 0 0 120 145 85 112 115
15 105 130 70 104 102
K@t thic tht nghigm 18h00 ngay 15/01/2012
Dgl dién chid ddu tv Dai dién don vi thf nghiém
Phan Dao Hoang Hi¢p Trédn Ditc Minh Nhyt




CONG TRINH
NHA THI AU DA NANG & S8AN BONG DA TRUONG DAI HOC TON BUC THANG

0 1 l6 316 54 7(2 80 1?8 128 144 1 62 18|0 1 QIB 21 8 2l25 PQ1

n.02

CHU TRINH 1

4.95

CHU TRINH 2

L=30m

o1  VLTRL Timth 61
BAC TRUNG COC ; D400

1.02 -

Sdw/s = ——— 0.60
101 TR Tams T

Chtng 18, vél coc gld thiét D400 va L = 30m,

Pmex = 2267 tal vi trl ndy & tao ra nang Iyc
(14  &ndncoc con I6n hon Pmex = 225T

11.18
11.28
2+
12.62
|3 -+
144 BO TH| P = (s, 1) 13.88
DIAGRAM OF RELATIONSHIP:

S (mm)

PILE LOAD TEST & SETTLEMENT S




