BAI BAO KHOA HQC

- TINH TOAN VA CAC VANDE LUU Y
KHI PO BE TONG BIT PAY KHUNG VAY CQC VAN THEP

Nguyén Thanh Cong'

Tém tat: Cong nghé dap tru do sir dung khung vy coc van thép dé thi cong cdc két cau cong trinh
ngay trén song. Nhitng vi tri xdy dung cong trinh cé dat nén la dat bun yéu hodc dat tham Iom thi
két cau khung vay coc cir van thép phdi cé 16p bé tong bit day nham on dinh chdn khung vdy, chong
day tréi dat hodc chong tham va 16p 16t day phuc vu cho cong tdc thi céng. Xac dinh chiéu day ciia
I6p bé téng bit day va nhitng van dé luu y trong thi céng la rat quan trong nham dam bdo an toan

trong sudt qua trinh thi cong.

Tir khoa: dap tru d&, khung véy thi cong, bé tong bit day, dat yéu, xoi hut.

1. PAT VAN PE

Khi thi cong ban day va tru pin ctia dap tru
dd trong nudc can sit dung khung vay van thép
dé 1am kho hé méng. Két cau khung vay gom:
16p cir chiu lyc dbi xtng phia ngoai cam sau vao
nén dat twa vao vanh dai phia trong vira lam
nhi¢ém vu kin nudc vua chiu ap luc nude tmyén
vao va dé giam luu lugng, ap luc thAm 1én day
mong. Hé khung chdng phia trong lién két véi
16p dai va nhén lyc ddi xémg xung quanh truyén
vao. Thanh chdng cia khung lam viéc theo so
d6 chiu nén hudéng tdm nén c6 kha ning chiu
luc cao, dong vai tro quan trong lam khung vay
can bang va on dinh trong qua trinh bom nudc
va thi cong ban day, tru pin cta dép try do. Lop
bé tong bit day ngoai viéc chéng tham, chdng
day troi cua dat con co6 nhiém vu 13 diém tua
nhu mot khung chdng cia cir cdm vao nén, noi
¢6 ap luc ngoai tac dung vao 16n nhét. Viéc co
b tri 16p bé tong bit day hay khong va chiéu
day ctia n6 1a bao nhiéu con phu thudc vao diéu
kién dét nén, ap luc thdm va chong day trdi cua
dat. Xéac dinh chiéu day 16p bé tong bit ddy dé
dam bao 6n dinh va thi cong tru rat quan trong.
Dbi v6i nén sét can xem xét tinh chit co 1y cua

! Vién Thuy cong - Vién Khoa hoc Thuy loi Viét Nam.

dat anh huong dén 16p bé tong bit day, con ddi
v6i nén cat do anh huong cia hé s6 thim nén
lwu lwong chay vao hé méng 16n do d6 can phai
d6 bé tong bit day.

Noi dung bai bao dua ra phuong phéap tinh
toan xac dinh chiéu day 16p bé tong bit day do.

2. KIEM TRA PIEU KIEN PAT NEN

Trudce khi lga chon giai phép thi cong co6 st
dung 16p bé tong bit day lam ting phan ap
chéng thim thi cAn d4nh gid su can thiét c6 phai
sir dung 16p bé tong nay khong dua trén diéu
kién 6n dinh cua dit nén trong va ngoai khung
vay thi cong.

[]]

Dinh khung véy

S
?‘ Muc nuéc thi cong

Hinh 1. Bé tong bit day trong khung vdy
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2.1. Kiém tra diéu kién 6n dinh thim cuc
b ciia nén trong khung vy

+ Kiém tra 6n dinh thim cuc bo:

Khi nén mét don vi trong mién thdm chiu ap
luc thim W= y,*i, mién tham phia ngoai khung
vay hé mong duoc cac lyc nudc giit chit thém
con mién thim trong khung vay chiu luc day Wy
hudng tir dudi 1én trén nguoc chiéu trong lugng
ban than ctia kh6i dat. Khdi dat ¢ trang thai can
bang (b6 qua lyc ma sat va hé mong):

W, =W,
v~ 7, (=n)=7, i
Trong do:

(M

vi : Trong luong riéng cua 16p dat nén

Yo : Trong lugng ri€éng cua nudc

n : D6 rdng twong dbi cua dat nén.
Gradient thuy luc gidi han dugc xac dinh:

i, =Lt—(1-n)

n

()
biéu kién dé nén khong bi thdm cuc bo:

ih
K, =*>1,50+2,00 3)
1

ir,: Gradient thiy luc cuc bd tai cira ra cua nén.

St dung phuong phap phan ti hitu han
(thong qua cac phan mém) dé xac dinh cac gia
tri gradient thAm cta nén, tai vi tri cur trong
khung vay, tai vi tri ctra ra sau do kiém tra dé
danh gia 6n dinh thim trong nén.

2.2. Kiém tra 6n dinh chong diy néi do ap
lwe thim

Trudong hop 16p trén 1a dat sét khong thdm
nuée, 16p dudi c6 mot ting chira nudc co ap
hodc tang chira nudc khong phai 1a nudc ¢ ap,
do qué trinh dao dit hinh thanh chénh léch cot
nudce trong va ngoai khung vy, can kiém tra on
dinh chong day ndi 16p dat & day hd mong. hé
s6 6n dinh chéng cot nude c¢6 ap (Nguyén Ba
Ké, 2002):

K= i >1,05 4)

wy

Trong do:

P.,: Trong lugng ban than ciia 16p dat phii nim
tir mat hé mong dén mit ciia tAng nudc co ap;

Pyy Ap luc dy ndi ctia nude 1én day 16p dat
tinh toan;

2.3. Kiém tra 6n dinh chong trdi cia ho
mong trong khung vay:

Khi dao hé6 méng trong khung vay, do dit
trong hd bi dao di 1am bién ddi truong mg suat
va truong bién dang cua nén dat, gay day trdi dat
day hdé mong. Do d6 khi thiét ké can thiét phai
kiém tra 6n dinh chng day trdi ctia hd mong dua
trén phuong phap can bang gidi han.

2.3.1. Poi voi dat sét thuin sét (coi ¢ = 0)

2.3.1.1. Nén c6 1 I6p sét:

Phuong phap dénh gia 6n dinh hé méng dua
trén didu kién 6n dinh mit truot dugc tao thanh
bdi mit tron va mat phang (Terzaghi):

Cuong d0 tai trong phia ngoai khung vay:

P = [(von-yn)-H+ya(H+H1)].B) &)

Trong do:

vpn : Dung trong bdo hoa cua dit, T/m’;

vn: Dung trong ctia nuée, T/m’;

C,: Luc khang dinh cua dét, T/m?;

B:Bé rong hé mong, m;

H : Chiéu cao tir mit dat ngoai hé méng dén
day hé mong, m;

H, : Chiéu cao tr muc nudc dén mit dat
ngoai hd mong, m;

T : Bé day 16p dét sét dudi day hé mong, m;

B, : Chon gia tri nho trong B2% vaT, m.

Kha ning chiu tai ciia nén dat:

n =5,7.Cy.B; (6)

Luc giit do ma sat v6i dat phia trong khung

vay voi cu:
qc = (1+a).C,.D (7)

Trong do:

D : Chiéu siu cta coc van thép trong dat, m;

o : Heé sb chiét giam lyc dinh gilta coc va dat,
chon o = 0,5+1
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Hinh 2. Pdanh gia én dinh hé méng cho nén 1 I1op sét

Hg¢ s0 an toan chong day troi cua nén:

oo +a, _ 5.7.C,B+C, HH(1+0).C,.D

= >1,50 (8)
p (th 'Yn)‘H‘B1+yn‘B1
2.3.1.2. Nén co nhiéu lop sét:
I BNZ B . BA? |
™ T | T 1
MNTC max Téng chéng 1 | MNTC max
= Tudng cir . Tudng cir =
~ Téng chéng 2 | —
MDE’* Téng chéng 3 | MDM*
TN X R R o | e [T TN T
l | $
cu3 1 aCu3 | a ?
1 l CT déy cur | igdéy ot l T

Hinh 3. Panh gid 6n dinh hé méng cho nén nhiéu 16p sét

_5.7.Cp B +C HH(140).Cu.D ) TrorAlg nhﬁfn‘g Eru?(‘)'ng‘hqp;nhé.m giam chiéu
= 21,50 (9)  sau chon cir va ting cudng On dinh cho khung
(o 7o)-H-By by, 1, By vay, dé chong day tréi hd mong can gia ¢ day
2.3.1.3. On dinh chéng ddy tréi ddy hé mong ~ hd mong bing bé tong bit déy. Khi do on dinh
khi day méng c6 16p bé téng bit day chong tréi cia day ho mong:

_ 5,7.C,.B,+C ,H+(1+0).C,.D+C, H, +y,.H, .B,
(Yo -Y,)-H.B,+y, .H,.B,

K (10)
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Trong do: Cy : Luc dinh gitta 16p bé tong bit
day va tuong ctr, T/m’;

Yo : Trong luong riéng cua 16p bé tdong bit
day, T/m’;

Hy : Chiéu day 16p bé tong bit ddy, m;

2.3.1.4. On dinh chéng ddy tréi day hé méng
khi ddy mong gom hé coc va bé téng bit ddy

Khi hd moéng gia ¢6 c6 16p bé tong bit day va
hé coc gia c¢b nén cong trinh thi 6n dinh chéng
trdi cua day hé mong:

BAZ B BANZ
I
MNTC max A ~ MNTC max
— Tang choéng 1 | —
Tuong cur R Tuong cur
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Hinh 4. Panh gid on dinh hé mong cé 16p bé tong va hé coc cho nén nhiéu I6p sét

K
(Yo -Y,)-H.B,+y,.H,.B

trong d6: f,:Tong luc neo giir cua coc trong
16p bé tong bit day

Dbi voi nén 1a sét yéu do luc dinh va goc ma
sat nho (¢ = 0) nén bd qua anh hudng cia hé coc
dén strc chju tai cua nén.

2.3.2. Péi véi dit sét khi dong thoi xét ca ¢,
c#0

Kha ning chiu lyc cua dat nén tai day cir theo
hinh dang ctia duong truot, khi d6 hé s 6n dinh
chéng day troi:

_Y,.D.N +cN
Y,-(H+D)

Trong do:

D : B¢ sau tudong cu cim vao nén, m;

H : Chiéu cao tlr mat dat ngoai hé méng dén
day h6 méng, m

v1 : Trong lugng trung binh ty nhién cua cac
16p dat ¢ phia ngoai hd ké tir mit dat ty nhién
dén day cir, T/m’.

Y2 : Trong lugng trung binh tu nhién cua cac
16p déat ¢ phia trong hd ké tir mat dao dén day
c, T/m? ;

>1,20+1,30  (12)

b
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_5,7.Cp B+C, HH(140).C o D+C, Hy +y, H, B +f,

L5 (11)

1

Ng, N¢: Hé sb tinh toan kha nang chiu luc
gi6i han cua dit nén (Prandtl)

N, = tan’ [450 +%j.e“‘mw

| (13)

N, =(N, ~1). o

Phuong phap danh gia dung dé kiém tra hé
s6 an toan chdng trdi, do khong ké dén tac dung
chéng déy trdi 1én cua cuong do chiu cit nén hé
sb an toan K > 1,20+1,30.

2.4. Nhan xét:

Trong trudng hop mét trong ba diéu kién 6n
dinh néu trén (6n dinh thAm cuc bo, 6n dinh
chéng day ndi do ap luyc tham va 6n dinh chong
day troi) khong dam bao, can dé xuat bién phap
gia cuong 1am cho tinh 6n dinh ciia nén dét c6 da
d6 an toan nhat dinh.

Bién phap gia cuong thuong duoc su dung la
st dung 16p bé tong bit day vira co tac dung gia
cuong day hd mong vira c6 tac dung chong d&
cho khung vay nhu mét tang khung chdng
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3. CACH TiNH TOAN XAC PINH
CHIEU DAY BE TONG BIT PAY

(Trwong Dinh Du, 2014)

3.1. Céach tinh toan:

+ Lyc day ndi khung vay:

Pdn = H.F.’Yn

Trong do:

H : Chiéu sau cot nudc tinh tir ddy 16p bé
tong bit day dén muyc nude thi cong ;

F : Di¢n tich khung vay;

¥n : Dung trong cua nudc;

+ Luc can chdng day noi (Py) bao gom:

- Trong lugng ban thén cia cac bd phan
khung vay (P;): coc van thép, vanh dai, khung
chbng, bé tong bit day,... D& don gian va thién
vé an toan chi xét dén trong luong ciia khdi bé
tong bit day:

(14)

P, = F.hb.’yb (15)
vb : Trong lugng riéng cua bé tong vita dang.
- Luc ma sat gilra hé coc clia cong trinh véi
bé tong bit day (P,)
P2 = l’l.th.ﬂ (16)
Trong do:
n : S coc
Fix : Dién tich tiép xUc gilta mat bén cua mot
coc voi bé tong bit day;
f1 : Ma sat don vi gilta coc chiu lyc cia dap
tru 4o va bé tong bit day.
- Luc ma sat gitta chan coc van thép va bé
tong bit day (Ps):
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Hinh 5. M6 hinh tinh todn

P3 = C.hb.fz (17)
Trong do:
C : Chu vi khung vay, tinh theo duong tim
coc van thép;
f, : Ma sat don vi cuia dat trong pham vi cam

coc cur van thép.

Pg:P1+P2+P3 (18)
+ Diéu kién an toan cua khung vay:
P, > k.Py, (19)

Trong dé: k : Hé s6 an toan.
+ Chiéu day 16p bé tong bit day (hy) nhu sau:
h, > kBFHy, —nF_f —-Ch,f,
Fuy,

3.2. Ung dung cho tinh toin céng trinh
cdng Cau Xe (Vién Thiy cong, 2012):

Dua vao cach xac dinh chiéu day bé tong bit
day, tinh toan cho cong trinh cdng Cau Xe (la
cdng dau mdi quan trong cua hé théng thuy loi
Bic Hung Hai, nam & cudi hé théng, thudc
huyén T Ky, tinh Hai Duong - cong cii duoc
xay dung tir ndm 1966, nay dugc xay dung mai).

Muc nudc thi cong p=5%: + 2,65m.

+ Kiém toan kha nang on dinh cia nén khi
chua co bé tong bit day:

Nén phia duéi gdm nhiéu 16p, trong d6 co
khoang 4 16p anh huong dén kha nang tham vao
khung vay (16p 2b — hé s6 tham K= 7.6e-7m/s;
lop 3* -K= 1.0e-7m/s; 16p 3b — K= 2.3e-8m/s;
16p 4- K= 2.14e-7m/s).

(20)
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Hinh 6. Két qua tinh todn
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V6i to hop muc nude tinh toan(ngoai khung  khung vay. Chinh vi vy can phai sir dung bé tong
bit day dé gia c6 nén trong qua trinh thi cong.

vay +2,65m; trong khung vay -6,00) thi gradient

tai chan cu J= 3,20 > [J]= 0,8 gay ra x06i chan + Tinh todn chiéu day bé téng bit day:
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Hinh 7. So d6 thi céng hé méng cong Cau Xe- Hai Duong

Gia sir chiéu day bé tong bit day hyg =1,50m

Chiéu day bé tong bit ddy hyg = 1,50m thoa

+ Luc day ndi trong vong vay tinh dén dinh  man diéu kién an toan chong day buc nén.

bé tong bit day:

Pan = vn.H.F = 1.8,75.546,50 = 4781,88 (T)

+ Trong lugng bé tong bit day:

Pos=1885,43 (T);

+ Luc ma sat gitta b€ tong bit day va coc:

P;=f,.Ccoc.a.hp=10,0%162,40*(1,02*%1,50) =
2484.,24 (T)

+ Luc ma sat gitta chan coc van thép, thép
v6i dat: Py = 2f5.Cyy.hag = 2312,00 (T)

+ Luc ma sat giita chan coc van thép véi bé
tong:

P3=f3.Cyv.hpa = 5,0.231,20.1,5 =1734,00 (T)

Ma sat gira cir van thép vdi bé tong bit day
nho hon tong tai trong ciia khung vy (bao gom
khung vay va bé tong bit day) nén tong luc dé
giit on dinh cho bé tong bit day bao gém trong
lugng bé tong bit day, luc ma sat gitia bé tong
bit day vdi coc va lyc ma sat giit bé tong bit day
v&i coc van thép

kP giir k(mP04 + P1 + P3) =5619 37 > (Pdn
¥n-F.hpq) = 5601,63 (T) véi m= 0,90.

28

4. THI CONG VA CAC VAN BE LUU Y
KHI PO BE TONG BIT DAY:

4.1. Thi cong hé méng

Pat trong khung vay duoc x6i hiat dén cao do
day thiét ké, thong thudng 16p dat phia trén co
thé dung may dao bang gau dé dao dat nhung
khi gan dén cao do thiét ké thi phai dung x6i hut
dé tranh pha hoai nén.

Khi dao méng trong khung vay can chua y cac
van dé sau:

V6i hd phai dao nhiéu thi nén ha khung
chbng so bo trudc dé tranh bién dang tuong cir
do chénh léch ap luc dit trong va ngoai khung
vay. Trong qua trinh nao vét va x6i hit phai lam
sach dat bam vao thanh cua coc van thép khung
vay va coc chiu lyc, ma sat gitra 16p bé tong nay
véi tuong cu cua khung vay va coc chiu luc cia
dap tru do 1a mot yéu to quan trong anh hudng
6n dinh ciia 16p bé tong bit day.

V6i cac hd moéng rong phai phan chia nhiéu
dot d6 thi co thé phan khoanh bang vach ngin.
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Viéc phan chia khoanh dd nén tan dung cac ciu
kién di c6 nhu tuong cir chong tham. Tam bé
tong Kkét hop coc chiu lyc cua try.

4.2. Thi cong d6 bé tong bit day

Bé tong bit day d6 theo phuong phap vita
dang trong nuéc. Quan trong nhét 1a qua trinh
d6 khdi bé tong phai lién tuc, khéng dwoc phan
téng.

Céc van dé can luu ¥ khi d6 bé tong bit day:

Trong hé moéng nén dé hé thu bun long sau
hon mit bang chung ciia ¢y moéng, qua trinh d6
bé tong phai lya chon vi tri 6ng d6 bé tong dé
trong subt qua trinh lan téa cua bé tong, dit mun
hodc bun 16ng s& bi ddy vé vi tri hd thu roi huat
ra ngoai. Do vy dé dam bao chét luong khéi bé
tong lién tuc, viéc v€ sinh va hiat hét bun long 1a
quan trong phu thudc nhiéu vao kinh nghiém
cua don vi thi cong (Vién Khoa hoc Thuy loi
Viét Nam, 2010).

Trong thuc té thi cong, voi dat nén co6 hé sb
tham nho (thuong la dat sét) lam giam cot nudc
ap luc tac dung lén day bé tong, khi do chiéu
day bé tong bit ddy can thiét dé thi cong an toan

TAI LIEU THAM KHAO

thuong nho hon so véi tinh toan 1y thuyét tur
(20%-50%). Nhung nguoc lai dbi véi dat nén co
hé thdm 16n (thuong 1a dat cat) thi chidu day bé
tong bit ddy can dya trén tinh toan 1y thuyét
(Truong Pinh Dy, 2014; Vién Khoa hoc Thuy
lgi Viét Nam, 2010).

5. KET LUAN

Lép bé tong bit day c6 vai trdo quan trong
khong chi ¢6 tac dung lam ting 6n dinh khung
vay trong diéu kién coc clr cdm vao nén dit yéu
(gidng nhu mot tang khung chéng chiu luc dudi
cung trong hd méng) ma con giup cho qua trinh
thi cong dugc thuan lgi va nhanh hon (tao 1én
mot tang phan 4p chdng tham) do hd moéng ludn
kho rao khi 16p nén xung quanh khung vy co6
hé s tham 16n.

Thi c6ng bang khung vay coc van thép 1a giai
phap thi cong doi hoi trinh dg cao, viéc thi cong
d6 bé tong bit day hoan toan trong nudc nén
trong qua trinh thi cong 16p bé tong bit day cac
van @& luu ¥ nhu phuong phap do, kiém soat
chit lugng bé tong va diéu kién dja chat nén la
rat quan trong va can thiét.

GS,TS Truong Dinh Du (2014), “Bdp tru d5”, Nha xuat ban Nong nghiép 2014.
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Abstract:

CALCULATION AND ISSUES CAUTION WHEN CONCRETE LAYER COVERING AT
THE BOTTOM OF THE FRAME STRUCTURE STEEL SHEET PILE

Technology dam pillars using steel sheet pile enclosure frame to construct the building structure
right on the river. The construction location have weak ground peat or high permeability soil, the
frame structure steel sheet pile enclosure must have concrete layer covering at the bottom of the
frame to stabilize the foot fin, push- raisings or waterproofing and class bottom liner service
construction work . Determining the thickness of the concrete layer covering at the bottom and the
problems noted in construction is very important in order to ensure safety during construction.
Keywords: dam pillars; enclosure frame construction; concrete floor covering; soft soil; erosion
smoking.
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