TIM HIEU VE LUN
&
TINH TOAN LUN CHO MONG CQC



Settlement of piles and pile groups 05th Nov 2012

1. MUC TIEU KHOA HQC

Trinh bay khai niém, nguyén nhan gay lun;

Trinh bay su 1am viéc cua coc trong nén dat va cach dy tinh 1in cho méng coc;

Cac bién phap khic phuc.

II.  CAU TRUC KHOA HOQC

- Cau trtc khoa hoc dugc thuc hién trong thoi lugng 01 budi; thoi luong 2h;

- Phuong phap dao tao: Giang day theo phwong phap trinh chiéu, cting thao luan.
I1l.  POITUQNG PAO TAO

- Pbi tugng tham duy bat bugc: Ky su To Xay dung va Két cau

IV. NOIDUNG KHOA HQC

V. TONG KET CUOI KHOA
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I. KHAI NIEM
1. M@t so khai niégm

Figure 1.1. Leaning Tower of Pisa
Lan 1a sy chuyén dong cua mot bé mat (thuong bé mat trai dat) nhu né thay doi di
xubng so v&i mot mbe nhu myc nudce bién.

Lan cong trinh 1a cong trinh va dat nén bi chuyén vi thang dung tir trén xuéng dudi,
kéo theo mdng va ca ban than cong trinh, thudng duge do bang milimét. Lun xay ra do su
nén chit caa dat nén dudi tac dung cua trong luong toan bo cong trinh.

Lan léch hay con goi lun twong dbi 1a chuyén vi thing dung khong déu dua dén
chuyén vi ngang gay nghiéng cong trinh. T4t ca cac cong trinh xay dung déu bi In, mién
trong gigi han cho phép, khéng gay anh hudng dén viéc s dung va cac cong trinh 1an
can.

Qua trinh 1Gn cta nén méng cong trinh xay ra rat phic tap va phy thugc vao nhiéu
yéu t (chii yéu phu thudc vao diéu kién tai trong tac dung va diéu kién dat nén)

t t (thang)

\ sﬂﬂcét
\ D4t cat

P4t dinh

S+(cm)

Figure 1.2. Curve showing relationship between settlement and time.
— Dbi vai nén dat roi: O 1Gn nho, xay ra nhanh vi hé sé tham cua dat roi 1n.
— Dbi véi nén dit dinh: D6 1an 1on, xay ra cham vi hé sb tham caa dét dinh nho.
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< Do lin cia nén gém 3 phan:
- Ldn tac thoi (Sy);

- Lancd két tham (S);

- Lan tir bién (Sy).

S=Sp+S.+ S

- Do 1an tic thoi 1a khi nuée chwa kip thoat di, dat bién dang nhu vat thé dan hoi.
- Do 1an cb két (tham) 1a do sy giam thé tich 16 rdng, do nuéc thoéat dan ra ngoai.
- Do lan tir bién do bién dang cua ban than khung cbt cua dat (cua ban than hat).

< Vi dat sét, ba do 1un trén 12 rd rang va co thé tach biét duoc. Nhirng nghién ctu
mai nhét cho thay:

- Do ln tic thoi nho, tuy nhién cd khi khdng phai 12 nho qua dé c6 thé bo qua. Trong
mét sé truong hop ching co thé chiém téi 10% d6 10n tong. Do 1un tac thoi dugc
tinh qua médun dan hdi khong thoat nudc, hay con goi 1a modun dan hoi tic thoi,
ky hiéu 13 E,.

- Do l4n tir bién khéng nho, nhat 1a ddi véi cac 16p dat sét yéu/ rat yéu. Poi khi,
chdng ¢ thé chiém tai 40 - 50% do lun tong.

- Do lin ¢ két (thim) 1a phan cha yéu, thuong chiém trén 90% d6 lan tong. Tuy
nhién, trong mot sé truong hop né chi chiém khoang 50% d6 1Gn tong. B 10n ¢
két duoc tinh qua:

e Hoic qua modun bién dang thoat nudc (E' - thuong chi ky hiéu 13 E), hoic modun

bién dang khoéng no hong M (ciing ¢6 ky hiéu 1a Es);

e Hoic qua C, C, (c4c chi s6 nén);

e Hoac qua duong cong nén ép e-p.

< Vi dat cat, tinh thim qua nhanh, do d6 khong thé tach roi 1Gn tac thoi va lun cd
két dugc.
Vi vay:

S = Sgic + St

Soic 14 d6 10N tirc thoi va cb két (thuong viét 1a S, va ciing thudng hiéu 1a 1un ¢
két, vi lun tac thoi cua cac quéa nho), duge tinh qua moédun bién dang E., thudng ciing
chi ky hiéu 1a E. Véi cat, thuong ta khdng thé tinh 1an S, qua céc chi s6 nén C,, C, va
duong cong nén ép e-p nhu trén duoc, vi ta khong thé 1dy mau dat nguyén dang dé tién
hanh thi nghiém trong phong xac dinh C, C, hay e. Khi d6, tri s6 E s& dugc xac dinh qua
thi nghiém hién truong.
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2.

Dissolution of Limestone

Groundwater-Related

Nguyén nhéan gay lun:

Existing Condition Disturbance Effect of Disturbance

Oil / Natural Gas
Extraction

&

Mining

T

® &

Figure 1.3. A graphic illustrating the different types of ground subsidence
C6 nhiéu nguyén nhan gay lan, trut, c6 2 nguyén nhan chinh thdng thudng nhat:

Do Céng trinh duoc dat trén nén dit cd su chénh léch vé dia ting => kha ning
chiu luc cua 2 mién nay khac nhau => do 1Gn khac nhau dan dén c6 thé gay nut
hoac x¢é tuong.

Do Cong trinh ¢6 2 khéi khéc nhau rd rét vé trong luong, truong hop ndy ciing gay
lGn 1éch. dé giai quyét van d& nay nguoi ta cat khe lin dé giam bét anh huang 1Gn
cua phan nay dén phan kia. Do su phan biét kha rd rang trén nén véi khe nhiét
ngudi ta c6 thé thiét ké chung 1 mong cho 2 don nguyén (vi mong & dudi dat nén
it anh huong boi chénh [éch nhiét do)

Sau day la nhirng truong hop gay l1an nit céng trinh:
Thiét ké

Khi thiét ké két cau khong ludong hét dugc cac yéu té gay Iin, chung nhat 12 tinh

sai luc 1an, thiét ké tiét dien méng qué nho va khong dam bao do sau can thiét dé truyén
déu g suat xuéng nén dat.

Chua tinh dén sy dich chuyén khéng déu cua cong trinh trén céc tang dia chat

khac nhau trong qua trinh thiét ké dan dén cong trinh bi In l1éch, truot...gay nit hay pha
hay c6ng trinh.
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> Khao sat

Khong khao sét ki dia chét tai khu virc xay dung cong trinh hozc sir dung vt liéu
khong dang chuan va thi cong khong dung quy trinh.

» Thicong

Thi cong "qua loa", khong dung k¥ thuat hay 1am gian déi ciing 14 nhitng nguyén
nhan gay Iun.

Qua trinh thi cdng lam thay d6i dung lwong va chiéu nuéc chay, hon nita con lam
qué tai cho viing nén dat lan can.

> Su thay d6i d0 Am trong dat

Han héan kéo dai 1am mat di am do trong dat nén do su boc hoi, dat nén tro nén
kho rao. Poi khi diéu nay dan dén sy co giam thé tich, dat biét trong dat sét. Mac do co
giam khong bao gio ddng nhat vi su khac biét giita cac khdi va cac 16p dat nén; hoic vi
két cau kién tric can tro sitc ndng mat troi, 1am anh hudng dén dat nén mot cach khong
dong déu.

Piéu nay lam thay d6i trang thai can bang trong két cau kién tric dé rdi cudi cing
gay ra sy 1Gn va nut & cac muac d6 tram trong khac nhau.

Pit nén ciing co thé tré nén kho rao do cay lén vai hé thdng ré chang chit gan két
cau kién trac hip thu nhiéu nuéc tir bén dudi dat nén; ciing nhu su thay doi cao do cua
muc nudc ngam.

Trong nhiéu trudng hop, hau qua hu hong xay ra sau mét thoi gian rat dai, 1am cho
viéc xac dinh chinh xac nguyén nhan rat khé khan.

> RO ri tir dwong 6ng din nuwée, muwong va cong

Mot trong nhitng nguyén nhan gay lan théng thuong nhat 1a nén méng bi x6i 15 do
sy ro ri tir dng nude ngam.

Dong nuéc chay ngam trong khu vuc tham chi khdng ké can véi két cau kién tric
cling gy anh hudéng boi tac-dong tham-thau bao-hoa dén nén méng, 1am giam tinh chat
co 1y cua vat liéu, mat di kha ning phan bé dang luc cho khdi tai trong bén trén, dan dén
su 1an vi sai. Twong tu nhu vay, sy tham thiu tir dong nudc ri bén trén nén dat, du rang
chi mot lugng nho, ciing co6 thé gia tang d6 mém déo cua vat liéu trong dat nén, giam kha
nang chiu tai cua dat va gay lan.

Vi du, khi dat sét c6 két thi c6 du kha ning chiu tai, nhung sau mot thoi gian bi tac
dong cua nudce ro ri tir cac dudng 6ng dan nudc. Dat sét s& dat trang thai bao hoa va
khong con kha nang chiu lec, dan dén syt IGn cho céng trinh bén trén.
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> Hé dao
H& dao ké can két cau kién trac, dac biét & ving dat roi (cat va soi), o thé gay lo
va lan néu khéng can than.

Phai c6 céc bién phap gia c6 thich hop trude khi thuc hién dé han ché hodc ngin
chan |6 va lun cho cbng trinh

> Nén méng khdng twong xing

Truong hop tai trong cta cong trinh vuot qué kha ning chiu luc cua dit nén, do
lGn gan nhu 12 khong thé tranh khoi. Su bat twong xung gitta tai trong tac dong 1&n nén
méng va suc chiu tai cua dat nén thuong 1a nguyén do gay ra ldn nén. Mot nguyén do
khéc 1a do tinh cham cb két cua cac loai dat nén co do lién két cao. Loai dat nay phan tng
lai tai trong bén trén rat cham, kéo dai thoi gian trude khi dat dugc trang thai can bang.
Khi x4c dinh nguyén nhan 1an nén, can chl y tranh viéc xem thuong dat nén co do cang
¢ cham, ciing nhu tranh Viéc qué quan trong hoa nhitng tac nhan ngan han.

> Sw ha thap mwe nwéc ngam

Cac ham mo, duong ham...khai thac mo bi bé hoang théng véi cac mach nuéc
ngam c6 thé dan dén viéc ha thip myc nudc ngam, lam giam &p suat 16 rong gay nén lan.

> Dat boi

Khi dat nén bi doi hay x&o tron trong qué trinh xay dung, nén dat c6 thé mat di kha
nang chiu tai. Sy 1Gn vi sai do tinh di biét trong dat nén dan dén cac vét nat ma co thé
nhiéu nim mai thay rd.

Khi nén dat 1an can cong trinh chiu thém tai trong cia dat dap c6 thé dan dén ma
sat &m lam giam suc chiu tai cua coc va tang lun.

> Chian dong gay ra béi cac phuong tién van tai hoic do may mac xay dwng

Rung dong do may madc hoic do cac phuong tién giao thong gay ra lam cho nén
dat dam nén chat lai, giam thé tich 15 rdng trong dat.

> Chit hitu co trong dat

Phan huy chat hiru co (rac, than bun, ré cay c6 thy,...) cudi cung c6 thé dan dén 16
rong va lin
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I1. TINH LUN:
1. Ly thuyét tinh lan:

Figure 2.1. Settlement of building

Khi tinh 1Gn cta nén trudc hét can phai xem nén thugc loai dat gi.

o Néu la cét thi dung ly thuyét dan hdi.
e Néu la sét thi ¢6 2 truong hop:

(1) Khong thoat nuéc thi ding ly thuyét dan hoi;
(2) Thoat nuéc thi dung ly thuyét cb két.

Phan bd tai trong theo do sau dung trong cong thuc tinh 1an ¢é thé sa dung md
hinh cua Buissinesq hay cua Westergaard (tham khao phu luc I).

2. Tiéu chuan va yéu cau vé @ lan

Tiéu chuan va quy pham xay dung dinh sin d6 10n téi da cho phép tung loai nha
va cong trinh (phan 16n tir 8 d&én 30 cm). Ngoai tri s6 do lan tuyét ddi, con quy dinh
lugng chénh léch t6i da cho phép vé do lin twong dbi cua cac diém trong nén, do
nghiéng, v.v...

Trong Tiéu chuan thiét ké Méng coc - TCXD 205:1998 ¢ néu ra cac quy dinh vé
bién dang gigi han cua nén va két cau do 1tn gy ra & bang H.2 va H.3
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Tiéu chuan AASHTO LRFD (2007) giai thich trong muc C10.5.2.2. Theo
AASHTO thi diéu kién goc xoay cho phép cua dam (0.004 véi dam lién tuc va 0.008 voi
dam don gian) khong nén dung dé gigi han do 1an léch trong thiét ké mong cau. Kinh
nghiém di chi ra raing mong cau thuong c6 kha ning chiu duoc lGn Iéch I6n hon so voi
d6 1an léch tiéu chuan dung trong tinh toan két cau do tac dung téng hop cua nhiéu hién
tugng nhu moi (creep), tut tng suat (relaxation), hodc phan bé lai tng suat trong cau kién
(stress re-distribution).

O My tiéu chuan giéi han 1un Iéch cia méng cau thuong khong thdng nhat va phu
thudc vao nhiéu yéu té nhu diéu kién sir dung va my quan cua cong trinh, qui md va tam
quan trong caa cong trinh, cling nhu theo tiéu chuan cua chinh nha dau tu (owner) hoic
cac co quan thiét ké tai dia phuong (B6 Giao thdng cua cac tiéu bang chang han). Gidi
han 1in léch trong AASHTO dua ra chi c6 tinh chat tham khao. Vi du ¢ tiéu bang
Washington thi tiéu chuan 1an Iéch caa méng cau dugc qui dinh nhu sau:

1) Néu tong ldn (total settlement) < 1 inch va lan léch/100 ft (differential
settlement) < 0.75 inch: Puoc quyén thi cong.

2) Néu 1 inch < tong IGn < 4 inch va 0.75 inch < Itn léch < 3 inch: K¥ su thiét ké
phai dua ra tinh toan cu thé dé chi ra rang d6 1n léch nay ko anh hudng dén cac cau kién
bén trén.

3) Néu tong 1an > 4 inch va Itn léch > 3 inch: Thiét ké can phai duoc kiém dinh va
phé duyét bai k¥ su truong caa Bo.

O Du 4n Nha may nhiét dién Long Pht 1 d6 1Gn gidi han cho két cau nha, mong
va thiét bi dugc quy dinh tai V2G1 trong hd so EPC RFP ciia Cha dau tu nhu sau:

"The following are the permissible limit of total settlement and differential
settlement values which will be considered for design of equipment and building
foundations.

The settlement of the building and foundation shall also meet the requirement of
Vietnamese code TCXD 205:1998 "Pile foundation-Specification for Design” and
Vendor requirement.”
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ITEM SETTLEMENT CRITERIA
Turbine Building, Central e The allowable overall settlement of
Control Building, Mill foundation will not exceed 25mm.
Building « Max allowable differential settlement of

foundation will not exceed 0.2% between
adjacent Columns.

Boiler Area Foundations *» The allowable overall settlement of

including Foundations for foundation will not exceed 25mm after

Boiler, ESP, Large Fan etc. placement of equipment.

» Max allowable differential settlement of
foundation will not exceed 0.2% between
adjacent column/vendor requirement.

Turbine Generator e The allowable overall settlement of

Foundation foundation will not exceed 25mm after
placement of equipment / wvendor
requirements

s Max allowable differential settlement of
foundation will not exceed 12.5mm/
Vendor requirement.

Stack Foundation . The allowable overall settlement of
foundation will not exceed 25mm

Transformer Foundation ¢« The allowable overall settlement of
foundation will not exceed 25mm / vendor
requirement.

« Any additional long-term settlements after
bus duct connections are made and
transformer placed in service should not
exceed 50mm

Other building and *» The allowable overall settlement of

Structures foundations. foundation will not exceed 25mm.

o Max allowable differential settlement of
foundation will not exceed 0.2% between
adjacent columns.

Miscellaneous Electrical . The allowable overall settlement of
Equipment foundation will not exceed 25mm.
Miscellaneous Mechanical |e The allowable overall settlement of
Equipment Foundation foundation will not exceed 25mm.

Flat Bottom above Ground |1.  Uniform Settlement:

Storage Tanks . Vertical settlement after filling,
hydro-test will not exceed 25mm at
perimeter unless flexible shell
nozzle connections used.

2. Differential Settlement of Center with

respect to Edge

. The center of the bottom plate floor
will not exceed the settlement of the
edge by more than diameter/30.
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3. Tinh Idn cho mong coc:

Su lam viéc cua coc don khac véi sy lam viéc cua nhdm coc. Khi khoang cach
gitra cac coc kha I6n (vi du 16n hon 6d) thi coc lam viéc nhu coc don.

Khong can tién hanh dy tinh do 1Gn cia méng coc trong cac trudng hop sau day:
Coc chdng, coc don chiu nhé va nhém coc chiu lec nhd vi khi tinh toan ching theo sirc
chiu tai hién nhién dam bao duoc vé bién dang.

D6 1Gn cia méng coc chéng chi yéu 1a do bién dang dan hdi cua vat liéu than coc
duéi tac dung cua tai trong cong trinh, do 1Gn nay c6 thé xac dinh biang d6 1an caa coc
don 13y tir két qua nén tinh Gtng Véi tai trong & dau coc hoic ciing co thé tinh toan.

3.1. Py lun cha coc don:

Phuong phép du bdo d6 lun cia coc don dya trén quan hé (ng suat bién dang.
Céch tinh nay khong nhitng ap dung cho coc ché sin ma con 4p dung dugc cho coc nhdi.

Do 1Gn cia coc don gom 3 thanh phan nhu sau:  Sg= A + Sy + Sy

Trong d6: A, - bién dang dan hoi caa ban than coc; (Elastic Compression of Piles)
Sm - @0 1Gn cua coc do tai trong truyén 1én dat dudi miii coC (0 tye);
s - d6 1Un ctia coc do tai trong truyén 1én dat doc than coc (f; ).

> Bién dang dan héi ciia ban than coc (tinh todn nhuw thanh chiu nén) dwoc Xac
dinh nhuw sau.

Qb
A= L
LT A,.E,

Trong do:

A,  -diéntich tiét dién coc; (Pile cross sectional area)

Ep - mbdun dan hoi caia ban than coc; (Modulus of elasticity of pile material)

L - chiéu dai coc; (length of pile)

Qu - luc nén trung binh tac dung Ién coc; (Design axial load in pile)

O day: Quw = thhuc+ &N - thhuc) = Qp thye T E.Qf thuc
Trongdé: N - tai trong 1am viéc truyén tir cdng trinh xudng coc;

Qp thye - tONg strc khang miii & tai trong lam viéc;
Qtthue - tong sirc khang bén & tai trong 1am viéc;
3 - hé sb phu thudc vao phan bb ma sat bén (sic khang bén f; y.0);
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Néu f; e phan bd déu (hinh 2.2a) thi & = 0,5; Néu f; y,c phan bd tam giac (hinh
2.2b - cang xudng sau thi sic khang bén cang Ion) thi & = 0,67; Trong thuc té, phan b
ma sat bén c6 dang trung gian, do d6 &= 0,5 + 0,67.

I « s .

v v / v| |¥
v |v v |y
V| |v v |v
NN Y (v
v |y / ¥ v
T Qpl\' Qph' T Qpl'\' Qpl'\'
So dd Phanbd Biéu d6 luc So db Phanbd Biéu db lyc
truyén Iye ma sat doc trong thanh truyén luc ma sat doc trong thanh
a) Strc khangbén déu b) Sttc khang bén tam giac

Figure 2.2. Tinh toan bién dang nén dan hoi cua coc

> P 1Un cia coc do tdi trong truyén lén dit dwéi miii coc: Puogc xac dinh tuong tu
nhu cach xac dinh d6 10n ctia mong nong dat trén nén dan hoi:
2
_ p thuc X Bw(l —u )

Sm L,
Trong d6:  Qpye - Stc khang miii don vi & tai trong lam Viéc; Ay tye X Ap = Qp thycs
B - duong kinh coc hay canh coc;
M - hé s6 no hong (Poisson) cua dat & dudi mili coc;
E4 - mddun bién dang cua dat & dudi miii coc;
) - hé sb phu thudc hinh dang coc; néu coc tron thi @ = 0,79 con coc

vuong thi = 0,88. N6i chung, c6 thé ludn lubn lay o = 0,85 ma sai s khong dang ké.
Ngoai ra, Vesic (1977) con kién nghi céng thuc sau:
_ qp thuc X AcCp

Sm

B.q, ’
Trong do:
dp - strc khang miii don vi cuc han;
C, - hé sb theo cac thi nghi¢m cua Vesic, lay theo bang 2.32. Tur cac gia tri nay ta

thay, néu ciing loai dat va cung kich thuéc thi coc nhéi 1Gn nhiéu hon 2 dén 4 lan.
Bang 2.1. Bang cac gia tri C,

Loai dat Coc ché san Coc nhoi
Cét (chat dén roi rac) 0,02 + 0,04 0,09 + 0,18
Sét (cing dén mém) 0,02 + 0,03 0,03 + 0,06
Bui (chat dén rai rac) 0,03 = 0,05 0,09 + 0,12
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> Do lun cia coc do tai trong truyén 1én dat doc than coc duoc xac dinh nhu sau:

qf thue X B.w(1 - u*)
Sp = Ed

Trong do:
Oftnge - SUC khang bén don vi ¢ tai trong lam viéc, tinh trung binh cho toan b coc;
Ot thee X U X L = Qf thyc;
& day: L - chiéu dai coc;
u - chu vi coc;
oy - hé s6 phu thude dd manh cua coc,
L
wp =2+035 |5
Ngoai ra, Vesic (1977) con kién nghi cong thirc sau:

_ Qf thuc X Cs

b L X q,

)

Trong d6: C, - hé s6 theo cac thi nghiém cua Vesic, dugc tinh toan nhu sau:

C

¢, =1093+0,16 i

o =~

Tuy nhién, khé khan nhat caa cach du bao do 1Gn nay 1a viéc xac dinh Op thue Va Ti thye. Vi
coc ché sin, muén tim cac dai lugng nay ta co thé tinh lip nhu sau:

»  Gia su fj e = o;.fi voi fi la sic khang bén don vi cuc han, con o; ban dau lay
khoang 0,5 + 0,8;
» Tinh d6 1Gn cta coc Sy theo cac phuong trinh trén;
AL
I 9 7’
= Vi dat cét, stc khang bén dat cuc han (f;) & chuyeén vi téi han 1a z, = 2,5mm, con
Vv6i dat sét thi z,, = 0,01B. Nhu vay ta co thé lay:

= Tai giita coc, chuyén vi twong ddi gitra coc va dat xdp xi la S, —

A
Sy —%

So sanh w; Nay Vai gia tri chon ban dau, néu khéac xa nhau thi chon lai ;.
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3.2. Py lun cia nhém coc:

% S6 lwong va khoang cach caa cac coc trong mét nhém (number and spacing of
piles in a group)

Rat it khi két cau xay dung trén mot coc don. Thong thudng, s& ¢d it nhat 3 coc
dudi mot cot hodc mot nguyén khdi mong bai vi nd phu thudc vao van dé lién két va do
léch tdm cua mong. Khoang cach cia cac coc trong nhém duoc quyét dinh bai nhiéu
thong s6 nhu 1a:

1. Sy chdng lan tng suit caa nhitng coc gan k&, (overlapping of stresses of adjacent
piles)

2. Gia thanh cuaa moéng, (cost of foundation)

3. Hiéu qua cua nhom coc. (efficiency of the pile group)

g
AT N A RN
Isobar of a
single pile
Isobar of
a group
Highly
stressed
zone
(a) Single pile (b) Group of piles closely spaced

(c) Group of piles with piles far apart

Figure 2. 3. Pressure isobars of (a) single pile, (b) group of piles, closely spaced, and (c)
group of piles with piles far apart.
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Puong ddng ng suat cua coc don voi tai trong Q tac dung trén dinh duoc thé hién
& hinh Fig. 2.3 (a). Khi coc dugc dit trong nhém, c6 mét kha ning 1a sy chong lan tng
suat lén nhau & céc khu vuc xung quanh coc nhu ¢ hinh Fig. 2.3 (b). Pat trong khu vuc
nay s& c6 ng suat rat 16n, nd cé thé 1am pha hoai nén dat hoic gay lin cho nhém coc. Ta
c6 thé tranh su chong lan nay bang cach bd tri cac coc trong nhom ra xa nhau nhu trong
hinh Fig. 2.3 (c). Poi khi khoang cach qua lon khong nén khuyén dung, vi diéu nay dan
dén viéc tang kich thuéc cua bé coc, ting chi phi cia mong.

Khoang cach cua coc phu thudc vao phuong phap thi cong va loai nén dat. Coc co
thé duoc thi cong dong hodc d6 tai chd. Khi coc duoc dong xudng thi dat xung quanh coc
s& chit hon do su dich chuyén cua dat. Néu su dich chuyén nay lam cho dat giira céc coc
duoc dit chic hon nhu trong trudng hop dat cat pha thi khoang céch gitta cac coc c6 thé
gan hon.

Nhung néu nhu coc duoc dong vao dit sét bido hoa hay dat bun, thi dat gitra cac
coc s& khong dat chac lai ma troi 1én, day nhd coc 1én trén. Trong truong hop dat loai nay
thi khoang céach cac coc c6 thé bd tri xa hon. Déi véi cac coc do tai chd, dit xung quanh
coc khong bi ép chat, do d6 khoang cach giira cac coc cho phép gan hon.

Trong nhém coc, khoang céch ti thiéu cho phép cua cac coc dugce quy dinh trong
tiéu chuan xay dyng, thong thuong khoang cach giita cac coc thudng bd tri 1a 3d + 4d cho
coc ché sén, va 2,5d + 3d cho coc nhoi.

Figure 2.4. Three dimensional pile group configuration (after Tomlinson, 1994).

< Po 1Gn ciia nhém coc trong dat roi (settlement of pile groups in cohesionless soils)
Déi v6i nhdm coc trong dat roi, do 1Gn gan nhu xay ra ngay lap tac khi nhém coc
chiu tai. Nguyén nhan Ia do tinh tham cao cua dt.
D6 1n ctia nhdm coc trong dat roi c6 thé duoc ude tinh bang cach sir dung két qua
thi nghiém ngoai hién truong va vi tri mong twong duong cho trong Figure 2.5 (theo tiéu
chuan AASHTO LRFD 4th, 2007)

Civil Team - Engineering Department Page | 16



Settlement of piles and pile groups 05th Nov 2012

D6 1tn cua nhdm coc trong dat roi ¢ thé dugce tinh nhu sau:

Str dung SPT:
30qIv/B
P = "Nig,
Str dung SPT:
qBI
P = 24q,
Trong do:
D'
? I—1—0,125520,5
O day:
q = &p luc méng tinh tac dung tai 2Dy/3 cho trong Figure 2.5 &p lyc nay bang vai tai

trong tac dung tai dinh cta nhom dugc chia boi dién tich mong twong duong va khong
bao gom trong luong cua cac coc hoic cua dat gitra cac coc (MPa).

B = chiéu rong hay chiéu nho nhat caa nhém coc (mm),

P = d6 1an cua nhém coc (mm)

I = hé sb anh huang cua chiéu sau chén hiru hiéu caa nhom

D'  =d6 sau hiru hiéu l1ay bang 2Dy/3 (mm)

D, =d6 sau choén coc trong I6p chiu luc nhu trong Figure 2.5 (mm)

Nlg, = sb dém SPT da hiéu chinh cho ca tang phu trén va hiéu qua tac dung cua bua
(Bua/300mm)

e = surc khang xuyén hinh nén tinh trung binh trén d6 sdu B dudi mong dudi mong
tuong duong (MPa)

Con ¢6 cac phuwong phap du tinh do lan trong dat roi, nhu phuong phap Hough
(Phu luc 2), Phuong phap Meyerhof (Phu luc 3)

Ngoai ra, trong nhitng nim gan ddy, voi sy ra doi cia may vi tinh, cac phuong
phap phan tich phuic tap hon di dugc phéat trién dé du doan do 1un va su phan bd wng suat
cua coc trong nhém. Ba phuong phap sau thuong duoc sir dung:

1. Phuong phap 'Load transfer' con goi la phwong phap 't-z'

2. Phuong phap dan hoi dua vao phuong trinh caa Mindlin (1936) cho nhitng hiéu tng/
tac dong cua tai trong dudi mit dat trong mot khéi ban vo han
3. Phuong phap phan tr hitu han.

< Do 1Gn ciia nhém coc trong dat dinh (settlement of pile groups in cohesive soils)

Tong do 1Gn caa nhém coc ¢6 thé duoc tinh toan bang cach sir dung phuong trinh
d6 10n cb két. Van dé lién quan 1a danh gia su gia ting ung suat Ap bén dudi nhém coc
khi phai chiu tac dung cua tai trong thang dung Qq (vertical load). Cac tinh toan ung suat
phu thudc vao diéu kién dia chat ma coc xuyén qua. Nhimng truong hop tinh toan tng
suit duoc trinh bay nhu sau:
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Qg Qg QH
Weaker layer

Fictitious
footing

Ficti_l:i ous
footing
Weaker

I layer
;’} 2]‘?‘ < 4 * S ’ \
L A AN

AR RN R AN AR R RN R o

@ ) (c)

Figure 2.5. Settlement of pile groups in clay soils

y

P/ \\Y C . VAN’
Soft layer
t RN
_2&! Firm layer
») 3
°|
; o ] . |
Equivalent |2
footing

Figure 2.6. Location of Equivalent Footing (after Duncan and Buchignani, 1976).
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Q
T
Soft
D Clay
Q
(BX2)
RN ES! .
1% Hoe i ctorg b R T
Hy el ™ HadGlay S figay
\"'...". "l-’ .5\'.." .:'dr\sa'd:l"' ‘l --'«\"»‘.:".""":
"’-I1~' 5 PWEL AP . S 8
H2 / Soft Clay kY
sl S
Equivalent Footing at Depth D

Settiement of Plle Group = Compression of
Layers Hq and Ha Under Pressure Dislribution Shown,

4) Toe Bearing Piles in Hard Clay or in Sand Underlain by Soft Clay

Equivalent Footing at Depth 2/3D

Settiement of Pile Group = Compression of
Layer H Under Pressure Distribution Shown.

b) Piles Supported by Shaft Resistance in Clay

pE gy

Equivalent Focting at Depth 8/9D

Settlement of Pile Group = Compression of
Layers H1, Ho, and Hg Under Pressure Distribution Shown.

nQg is Limited by Bearing Capacity of Clay Layers
¢) Plles Supported by Shaft Resistance In Sand Underlain by Clay

Equivalent Foating at Depth 2/3D

Sattlement of Pile Group = Compression of
Layers Hy, Hp, and Hz Under Pressure Distribution Shown.

d) Plles Supported by Shaft and Toa Resistance in Layerad

Soll Profile

Notes:
(1) Plan area of perimeter of pile group = (B)(2).

(2) Plan area (B,)(Z;) = projection of area (B)(2) at depth based on shown pressure distribution,
(3) For relatively rigid pile cap, pressure distribution is assumed to vary with depth as above,
(4) For flexible slab or group of small separate caps, compute pressures by elastic solutions.

Figure 2.7. Stress distribution below equivalent footing for pile group (FHWA, 2006a)
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Cong thirc tinh do 14n ¢ két cua nhém coc trong dat dinh dugc viét nhu sau:
D¢ lin dwoc tinh todn tir dwong cong e-log p:
e Pit cd két thuong (Normally consoilidated clays):
S =H C logpo + Ap
1+e Do
e Dit qua cd két (Overconsoilidated clays):
for  po+Ap <p

s.=H Cs logpo + Ap
1+ e Do
for  po<pc<po+Ap
5. =1 ClogPet cl0g P 2P (Eq.2.1)
1+eg Po Pc
Trong do:
H - Chiéu day cua lép dat tinh IUn;
C. -Chisbnén;
Cs - Chi s6 trwong né cua dat;
e - Hésbrdng;
Po - Ung suat co hiéu caa I6p dat trude thoi diém gia tai; (the effective overburden
pressure at the middle of each layer)
p. - Ap luctién gia cd
Ap - Tai trong ting thém tai giita I16p dat do tai trong gia tai gay ra. (the increase in

pressure at the middle of each layer)
O day, néu chiéu day céac 16p dat sét 16n hon 3m thi phai dwoc chia thanh cac 16p
c6 chiéu day nho hon 3m.
Do lin dwoc tinh toan ter dwong cong e-p:
Cong thic (Eq.2.1) cd thé duoc biéu dién trong mot hinh thirc khac nhu sau:
Sc=ZHmp
O day: m, = hé s¢ nén lun (coefficient of volume compressibility)
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» Example
It is required to construct a pile foundation comprised of 20 piles arranged in 5
columns at distances of 90 cm center to center. The diameter and lengths of the piles are
30 cm and 9 m respectively. The bottom of the pile cap is located at a depth of 2.0 m
from the ground surface. The details of the soil properties etc. are as given below with
reference to ground level as the datum. The water table was found at a depth of 4 m from

ground level.
Depth (m) Soil properties
From To
0 2 Silt, saturated, y =16 kN/m®
2 4 Clay, saturated, y = 19.2 kN/m®
4 12 | Clay, saturated, y = 19.2 kN/m?®, g, = 120 kN/m? e, = 0.80, C. = 0.23
12 14 | Clay, y=18.24 kN/m®, q, = 90 kN/m? e, = 1.08, C. = 0.34
14 17 | Clay, y=20 kN/m° q, = 180 kN/m? e, = 0.70, C, = 0.2
17 - Rocky stratum

Compute the consolidation settlement of the pile foundation if the total load
imposed on the foundation is 2500 KN.

» Solution
Q}]szsoom
o ] o
2m 2m
MNN |
30 cm 4m
8m
1
2V VId LRI Apl Layer1 | 4 m
2m AEEEEEEEEEEEREEER Y. Layer2 | 2m
3m &H%%%&%#&&%#&&&#WmsLayer33m

Assume that the total load 2500 kN acts at a depth (2/3)L = (2/3) x 9 = 6 m from
the bottom of the pile cap on a fictitious footing as shown in Fig.2.5 (a). This fictitious
footing is now at a depth of 8 m below ground level. The size of the footing is 3.9 x 3.0m.
Now three layers are assumed to contribute to the settlement of the foundation. They are:
Layer 1 — from 8m to 12m (= 4m thick) below ground level; Layer 2 — from 12m to
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[4m = 2m thick; Layer 3 — from 14 m to 17 m = 3 m thick. The increase in pressure due
to the load on the fictitious footing at the centers of each layer is computed on the
assumption that the load is spread at an angle of 2 vertical to 1 horizontal [Fig. 2.5(a)]
starting from the edges of the fictitious footing. The settlement is computed by making

use of the equation:

C Po +Ap
S; —Hi1+eolog o

« Computation of p,
- For Layer 1:

Po=2x16+2x19.2 + (10 - 4)(19.2 - 9.81) = 126.74 kN/m?
- For Layer 2:

Po=126.74 + 2 x (19.2 - 9.81) + 1 x (18.24 - 9.81) = 153.95 kN/m?
- For Layer 3:

Po = 153.95 + 1 x (18.24 - 9.81) + 1.5 x (20.0 - 9.81) = 177.67 kN/m?

« Computation of Ap

- For Layer 1:
Area at 2 m depth below fictitious footing = (3.9 + 2) x (3 + 2) = 29.5 m?
Ap = 2200 84.75 kN /m?
P =95 = 8BTS kN/m

- For Layer 2:

Area at 5 m depth below fictitious footing = (3.9 + 5) x (3 + 5) = 71.2 m?

2500
Ap = —— = 35.1 kN/m?

71.2
- For Layer 3:
Area at 7.5 m below fictitious footing = (3.9 + 7.5) x (3 + 7.5) = 119.7 m’
Ap = 2500 = 20.9 kN /m?
P =119y = 20.9kN/m
+ Settlement computation
- Layer1:
5 4 X 0.231 126.74 + 84.75 0.113
1= 1508009 12672 O3(m)
- Layer 2:
o 2 X 0'341 153.95+35.1 0.029
2= 1371089 15395~ 0029(m)
- Layer 3:
G = 3 X 0.2l 177.67 + 209 0.017
5= 150709 17767 0017 (M)

Total =0.159m = 16¢cm.
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I11. GIAI PHAP KHAC PHUC

Mubn chdng hoic khic phuc 1tn, phai biét rd nguyén nhan méi cé bién phap khéc
phuc hiéu qua. Trong mot vai trudong hop "dac biét" phai chd dén vai nim sau cho ltn tat
dan, dén lac “on dinh" khdng con bj 1Gn nita. Con lai, dé dat duoc mong xay dung cong
trinh trén nén dat yéu c6 nguy co lin cao phai c6 cac bién phap k¥ thuat dé cai tao tinh
ning xay dung cua nd. Nén dat sau khi xt Iy goi 12 nén nhan tao.

Viéc xir ly khi xay dung cdng trinh trén nén dat yéu gay lan phu thudc vao nhiéu
diéu kién nhu: Pic diém cong trinh, dic diém cta nén dat.v.v. Vi timg diéu kién cu thé
ma ngudi thiét ké dua ra bién phap xir Iy hop ly nhu:

v Céc bién phap xir ly vé két cau cong trinh;
v’ Céc bién phap xir ly vé mong;
v Céc bién phap xir ly nén.

ol

Figure 3.1. Khdc phuc 1Gn tgi mét tda thap ¢ Trung Quéc

1.  Céc bién phéap xir Iy vé két ciu cong trinh:

Két cAu cong trinh c6 thé bi pha hong cuc bo hoic toan bo do cac didu kién bién
dang khéng thda man: Lun hoac lun léch qua Ion lam cho céng trinh bi nghiéng, léch,
do...

Cac bién phap vé Két cau cong trinh nham 1am giam ap luc tac dung 1én mat nén
hodc lam ting kha ning chiu hrc cua két cdu cong trinh. Ngudi ta thuong dung céac bién
phap sau:
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Xu

Dung vdt liéu nhe va két cdu nhe:

Muc dich: Lam giam trong lugng ban than cong trinh, giam duogc tinh tai tac dung
Ién méng.

Bién phap: Co thé sir dung cé4c loai vat liéu nhe, két cau thanh manh, nhung phai
dam bao cuong do cong trinh.

Lam ting dp mém ciia két cdu cong trinh:

Muc dich: Lam ting d6 mém cua két cau cong trinh ké ca mong dé khir duoc (ng
suat phu thém phat sinh trong két cu khi xay ra ltn léch hoic ltin khong déu.

Bién phap: Dung két cu tinh dinh hozc phan cét cac b phan cua cong trinh bang
cac khe lun.

Lam ting cwong dé cho két cdu cong trinh:

Muc dich: Lam ting cudng d6 cho két cAu cong trinh dé du stc chiu cac ung luc
sinh ra do 1tn léch va Itn khong déu.

Bién phap: Nguoi ta dung céc dai bé tong cdt thép dé ting kha ning chiu ¢ng suat
kéo khi chiu ubn, ddng thai c6 thé gia cb tai cac vi tri du doan xuét hién tng suat
cuc bo 1on.

Cé4c bién phap xir ly vé méng:

Khi xay dung cong trinh trén nén dat yéu, ta c6 thé sir dung mot sé phuwong phap

ly vé mong thuong dung nhu sau:

Thay doi chiéu sdu chon mong:

Dung bién phap thay d6i chiéu sdu chdén mong cd thé giai quyét vé mat 1n va kha
nang chiu tai cua nén.

Khi ting chiéu sau chdn mong sé 1am ting tri s6 suc chiu tai cua nén va sé giam
duoc ung suat gay 1Gn cho méng nén giam duoc do 1un caa mong;

Déng thoi ting d6 sau chdn moéng co thé dat mong xudng cac tang dat phia dudi
chat hon, 6n dinh hon. Tuy nhién viéc ting chiéu sdu chén méng phai can nhac
gitta hai yéu t6 kinh té va ky thuat.

M6t s6 truong hop dé giam bat d6 chénh léch 1Gn gitta cao trinh dat mong thiét ké
Vi cao trinh ddy méng sau khi 1an 6n dinh, thuong phai nang cao trinh dit mong
l&n mét tri sé du phong.

Truong hop nén dat yéu co chiéu day thay doi nhiéu, dé giam chénh léch Itn c6
thé dat mong & nhiéu cao trinh khac nhau.

Thay déi kich thuwéc mong:

Thay dbi kich thudc méng va hinh dang méng sé c6 tac dung thay doi truc tiép ap
lyc tac dung 1én mit nén, va do d6 ciing cai thién dugc diéu kién chiu tai ciing nhu
diéu kién bién dang cua nén.

Khi ting dién tich day méng thuong 1am giam dwoc &p luc tac dung Ién mat nén
va lam giam d6 1n caa cong trinh. Tuy nhién véi dat c6 tinh nén lan ting dan theo
chiéu sau thi bién phép nay khong tét
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- Néu tang dat yéu chiu nén c6 chiéu day khac nhau, cd thé dung bién phap thay doi
chiéu rong méng dé can bang tng suat cho toan bo cong trinh.

=  Thay déi loai méng va dé cing ciia moéng:

- Khi thiét ké, tiy sy phan b tai trong tac dung 1én méng va diéu kién dia chat ma
chon két ciu cho phu hop.

- Véi nén dat yéu, khi dung méng don, d6 14n chénh léch s& 16n, do vay dé giam
anh huong cua 1an 1éch ta c6 thé thay thé bang mong biang, méng bang giao thoa,
mong bé, mong hop hoac méng coc.

- Truong hop sir dung méng bang ma bién dang van 16n thi can ting thém cuong do
cho moéng. D6 cliing cua méng ban, mong bing cang 16n thi bién dang bé va do lan
léch s& bé. Ta co thé sir dung cac bién phap nhu: Tang chiéu day méng, ting cot
thép doc chiu luc, ting do cing két cau bén trén, bd tri cac sudn ting cudng khi
mong ban c¢6 kich thuac lon.

3. Cé&c bién phap xir ly nén dat yéu:

Xt Iy nén dat yéu nham muc dich lam ting sirc chiu tai cia nén dat, cai thién mot
s6 tinh chat co 1y ciia nén dat yéu nhu: Giam hé sé rong, giam tinh nén lun, ting do chat,
tang tri 6 moédun bién dang, ting cuong do chong cit cua dat .v.v...

Dbi vai cong trinh thay loi, viéc xu ly nén dat yéu con lam giam tinh thim cia dat,
dam bao 6n dinh cho khéi dat dap.

Céc bién phap xir Iy nén thong thuong:

= Cé&c bién phap co hoc: Bao gom cac phuong phap:
- Phuong phap lam chat bang dam, dam chan dong
\ \‘ \“

Hinh 3.3. Mdy dam rung va két qua dam trong thyec té
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Typical DC Program:
Weights of 10-30 tons,
Drop heights of 10-25 m,
15,000 m2 / mth per rig

(after Varaksin) .

Hinh 3.4. Mdy d@am rung

- Phuong phap lam chit bang céc loai coc (coc cat, coc dét, coc balat, coc voi...)

- VALCC o -
Sw
$70-100 rh
. S,
& N coc At
“L‘ et
N e
e
P
MUI VAT NHON X7 W Ml BT THEP
4.—
Hinh 1.04. Coc ve Hinh 1.05. Coc 56

Hinh 3.6. Trinh t thi cdng coc vat lidu roi bao gom mét may khoan dan, mét mdy do vt
ligu va mot may dam.
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- Phuong phap thay dat, phwong phap nén trudc ...

vilis 1 o, =
P obs i /|
- =\ ¥ 3 i e
X AR a5 seretie ! u{‘ v /1 _ poor ground
TSV oz Li OO
For rocktill : Minimum | Usual excavation
excavation in Sweden

For sand and gravel fil
Figure 7.1 Removal of poor ground and replacement (after Broms, 1979)

After Broms (1979) I

Soft clay or- \-. ... o
poor ground — -\ | ¢ T ¢

; ¥ AN
Hinh 3.7. Thay thé lép ddt yéu bang lép dat tot hon
= CA4c bién phap vat ly: Gém cac phuong phap ha muc nudc ngam, phuong phap
dung giéng cat, bic tham, dién thdm, bac thim két hop véi vacuum va gia tai
trudc. ..

Hinh 3.8. Cong nghé vdi dia kj thugt va bat tham
= C4c bién phap hda hoc: Gom cac phuong phéap keo két dat bang xi mang, vira i
mang phuong phap silicat hda, phuong phap dién hoa...

IV. THAO LUAN
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V.PHU LUC
PHU LUC I
BAI TOAN BOUSSINESQ
- Gia thiét tinh toan: Nén dat 1a mot ban khong gian dan hoi

- Ap dung cong thic tinh chuyén
vi cua mot diém trong nén dat cua
Boussinesq dé tinh d6 1Gn cua nén dudi
tac dung cua tai trong tap trung P.

P

- P 1Gn cia mot diém nao do
cach vi tri dat lyc tap trung P mot
khoang r:

P
wW(r) = p——
¢ = 15—"#2
C - Haing s bién dang cua dat.
E - M6 dun bién dang cua dat
M - Hé s6 Poisson cua dat
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PHU LUC II
PO LUN CUA MONG TRONG PAT ROI
THEO PHUONG PHAP CUA HOUGH

The settlement of spread footings bearing on cohesionless soil deposits shall be
estimated as a function of effective footing width and shall consider the effects of footing
geometry and soil and rock layering with depth.

Settlements of footings on cohesionless soils shall be estimated using elastic
theory or empirical procedures.

The elastic half-space method assumes the footing is flexible and is supported on a
homogeneous soil of infinite depth. The elastic settlement of spread footings, in mm, by
the elastic half-space method shall be estimated as:

_ [%(1 - vz)\/zr]

S, B, (PL.2.1)
where:
Jo = applied vertical stress (MPa)
A =effective area of footing (mm?)
Es = Young's modulus of soil taken as specified in Table PL.2.1 if direct
measurements of Eg are not available from the results of in situ or laboratory tests (MPa)
B, = shape factor taken as specified in Table PL.2.2 (dim.)
Y = Poisson's Ratio, taken as specified in Table PL.2.1 if direct measurements of are

not available from the results of in situ or laboratory tests (dim.)

Unless E varies significantly with depth, Es should be determined at a depth of
about 1/2 to 2/3 of B below the footing, where B is the footing width. If the soil modulus
varies significantly with depth, a weighted average value of Eg should be used.

Estimation of spread footing settlement on cohesionless soils by the empirical
Hough method shall be determined using Egs. PL.2.2 and PL.2.3. SPT blow counts shall
be corrected as specified in Article 10.4.6.2.4 (AASHTO LRFD 2007) for depth, i.e.
overburden stress, before correlating the SPT blow counts to the bearing capacity index,
C.

n
S, = z AH, (PL.2.2)
i=1
in which:
1 0y + A,
AHi = HCFlog O'—(; (PLZS)
where:
n = number of soil layers within zone of stress influence of the footing
AH; = elastic settlement of layer i (mm)
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Hc = initial height of layer i (mm)
C = bearing capacity index from Figure PL.2.1 (dim.)

In Figure PL.2.1, N shall be taken as N160, Standard Penetration Resistance, N
(blows/300 mm), corrected for overburden pressure as specified in Article 10.4.6.2.4
(AASHTO LRFD 2007).

0 = initial vertical effective stress at the midpoint of layer i (MPa)
% = increase in vertical stress at the midpoint of layer i (MPa)

Table PL.2.1. Elastic Constants of Various Soils
(Modified after U.S. Department of the Navy, 1982, and Bowles, 1988)

Typical Range
of Young's
M odulus
Values, Es Poisson’s
Soil Type (MPa) Ratio, v(dim.)
Clay:
Soft sensitive
Medium stiff 2.4-15 (ug&;?ﬁzd)
to stiff 15-50
Very stiff 50-100
Loess 1560 0.1-0.3
Silt 2-20 0.3-0.35
Fine Sand:
Loose 7.5-10
Medium dense 10-20 0.25
Dense 20-25
Sand:
Loose 10-25 0.20-0.36
Medium dense 25-50
Dense 50-75 0.30-0.40
Gravel:
Loose 25-75 0.20-0.35
M edium dense 75-100
Dense 100-200 0.30-0.40 |
Estimating Esfrom SPT N Value
Soil Type Es(MPa)
Silts, sandy silts, slightly cohesive
mixtures 0.4 N1gg
Clean fine to medium sands and
dightly silty sands 0.7 Ng
Coarse sands and sands with little
gravel 1.0 Ngo
Smdz gravel and gravels 1.1 N1gg
Estimating Es from q. (static cone resistance)
Sandy soils | 4q.
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Table PL.2.2. Elastic Shape and Rigidity Factors, EPRI (1983).

Flexible, B; Bz
LiB (average) Rigid
Circular 1.04 113
1 1.06 1.08

2 1.09 1.10

3 1.13 1.15

5 1.22 124

10 1.41 1.41

BEARING CAPACITY INDEX, C
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Reference: Hough, “Compressibility
as a Basis for Soil Beaning
Value” ASCE 1959

Figure PL.2.1. Bearing Capacity Index versus Corrected SPT
(modified from Cheney and Chassie, 2000, after Hough, 1959).
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PHU LUC HII
PO LUN CUA NHOM CQC TRONG PAT ROl
THEO PHUONG PHAP CUA MEYERHOF (1976)

Meyerhof (1976) recommended the settlement of a pile group in a homogeneous sand
deposit not underlain by a compressible soil be conversatively estimated by the following
expressions in U.S. units:

TN
For silty sand, use:
TV

where:
s = estimated total settlement in inches
pr = design foundation pressure in ksf = group design load divided by group area
B = width of pile group in ft
N' = average corrected SPT N1go value within a depth B below pile toe
I = influence factor for group embedment=1-[D/8B]>0.5
D = pile embedment depth in ft

PHU LUC IV
GIAI THICH THEM
1. Su hoa tan da voi:

Cacbonat canxi s& phan ang véi nude co6 hoa tan dioxit cacbon dé tao thanh
bicacbonat canxi tan trong nudc.
C&COg + CO, + H,0 <~ C&(HCOg)Z
Phan trng nay quan trong trong su an mon nui da voi va tao ra cac hang dong, gay
ra nudc cang. Hay dién ta qua trinh xam thyc ndi d4 voi. Chiéu phan tng phan ng
nguoc lai dién ta qua trinh hinh thanh thach nhil trong cac hang dong.

2. Khe 1n, khe nhiét, khe co dan dwoc goi chung 14 Khe bién dang.

Khe bién dgng (deformation gap, expansion joint, strain joint): 1a khoang ho hep
nham tach mét cdng trinh thanh nhitng phan riéng biét dé han ché anh huéng do sy bién
dang cua cdng trinh gay ra nat né. Khe bién dang c6 3 loai : khe nhiét, khe 1Gn va khe
khéng chan.

Khe nhigt: Hay con goi 1a khe co gidn, dugc cau tao cho cac cong trinh c6 chiéu
dai twong d6i 16n, muc dich dé khac phuc hién tugng co gidn cua két cdu dudi tac dong
cua nhiét do moi truong. Khe co gian dugc sir dung khi nha c¢6 kich thudc kha lon (50 -
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60m).

Khe 1Gn: Khe lin duoc cdu tao trong cong trinh c6 su chénh léch 16n gitra céc
khdi nha, vi du nhu trong mot cong trinh vira cd ca khdi thap tang, vira c6 ca khéi cao
tang. Khe ltn con duoc st dung khi céng trinh xay trén nén dat c6 st chiu tai khac nhau.

V& mit cAu tao:

Khe nhiét va khe khang chan chi can cit qua than (khong cit qua ham va moéng )

Khe I0n: cit qua than ham va méng. Khoang cach khe ltn quy pham 1a > 24 (m).

Phan chia cong trinh bang khe co gian, khe chéng dong dit va khe lan khi thiét ké
nha cao tang c6 gang diéu chinh hinh dang va kich thudc mat bang bai cac giai phap két
ciu va thi cong dé han ché viéc chia cét nay s& dan dén sy bat loi cho két cdu cong trinh;
thir nhét: vi tai trong cong trinh 16n nén tai hai bén khe 1Gn cau tao méng gap khé khan;
tha hai: khi dao dong duéi anh huong cua dia chan dé giy ra x6 day 1am hu hong cong
trinh,

Viéc chia cit cdng trinh can phai duoc han ché, song trong nhirng trudng hop sau
day thi viéc chia cat can duoc tién hanh.

DPéi véi khe co gidn: khe co gidn can phai b tri khi kich thuéc mat bang cong
trinh qué 16n (vuot gia tri cho phép theo tiéu chuan) ma khong cé cac bién phap két cau
va thi cong dam bao tinh an toan cho cong trinh. Di véi nha cao tang khoang céach cho
phép gitra hai khe co gian phu thudc vao hé két cau chiu luc cong trinh va két cau tuong
ngoai cia cong trinh. Vi hé két cdu khung vach BTCT toan khéi néu tudng ngoai lap
ghép thi khoan cach cho phép giita hai khe co gi&n la 65m, néu tudng ngoai lién khéi thi
khoang cach cho phép la 45m.

Déi véi khe 1Un: khe 1Un cua cac bo phan cong trinh chénh Iéch nhau c6 thé 1am
cho cdng trinh bi hu hong. Nhitng truong hop sau ddy thi khong nén b tri khe ln:

= Cong trinh tya trén nén coc, nén d4 hoic trén cac nén duoc gia ¢d dam bao d6 lin
cua cong trinh 1a khong dang ké.

= V/§i viée tinh lan c6 d6 tin cdy cao thé bién do chénh lun giira cac bd phan nam
trong gigi han cho phép.

DPéi véi khe phong chéng déng dit: khe phong chdng dong dat duoc bb tri tai cac
cong trinh duoc thiét ké chéng dong dat trong cac treong hop sau

= Kich thuéc mat bang vuot gidi han cho phép theo tiéu chuan.
= Nha c6 tang léch tuong doi ln.
»= PJ ching va tai trong cua cac bo phan nha chénh Iéch nhau.
Viéc tao khe co gidn, khe phong chéng dong dat va khe IGn can tuan theo cac
nguyén tac sau:
= Céc khe co gi&n, khe phong chong dong dat va khe 1tn nén bé tri tring nhau.
= Khe phong chéng dong dat nén duoc bd tri subt chiéu cao caa nha, néu trong
truong hop khdng can cé khe 1tn thi khéng nén cat qua mong ma nén ding giai
phap gia ¢ thém mang tai vi tri khe phong chéng dong dt.
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= Khi cong trinh dugc thiét ké chéng dong dat thi cac khe co gidn va khe ltn phai
tuan theo yéu cau caa khe phong chéng dong dét.

Do rong cua khe 1an va khe phong chdng dong dat can dugce xem xét cin ¢l VAo
chuyén vi caa dinh céng trinh do chuyén dich méng sinh ra. Chiéu rong téi thiéu caa khe
lGn va khe phong chéng dong dat duoc tinh theo cong thic:

Omin= V1 +V, + 20mm

Trong d6: V; va V, 1a chuyén dich ngang cuc dai theo phuong vudng goc vai khe
cua hai bo phan cong trinh hai bén khe, tai dinh caa khdi k& khe c6 chiéu cao nhé hon hai
khoi.

Vi du: Nha 100m dai thi bién dang do gidn n& nhiét ¢ 2,5cm (TCXDVN: 356-
2005)
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