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TINH TOAN LUA CHON MONG COQC TOI UU CHO PAP TRU PO

Tran Vin Thai
Vién thuy cong

Tém tit: Dic diém ciia Pdp tru do la ngodi chiu tai trong dimg con phdi chiu tdi trong ngang,
thanh phan tdi trong ngang trong cong trinh thity loi thuwong rdt 1om, phu thuéc nhiéu vao chénh
léch cot nuoc truoc va sau cong trinh. Trong khi do kha nang chiu tai trong dirng cua mong coc
Iém hon rat nhiéu lan so véi kha nang chiu tai trong ngang. Do do lya chon loai mong coc va so
dé bo tri coc quyét dinh dén hiéu qud ciia cong trinh. Bai bdo nay tinh todn va so sanh 3 logi mong
coc khdac nhau cho mong mot cong trinh dap tru do trong thuc 1é véi cung mot logi 16 hop tai
trong, tu do lva chon duoc so do bé tri mong coc 161 wu nhat.

Tw khoéa: Mong coc xién chéo, ddp tru do, mong coc

Summary: The characteristics of the pillar dams are both vertical and horizontal anh Momen
forces acting simultaneously. The horizontal load component of the hydrauic construction is
very large, depending on the difference of water column before and after the works. Meanwhile
vertical bearing capacity load of pile foundation structure is much larger than the horizontal
one.

This paper computes and compares three different types of pile foundations for a pillar dam in

fact with the same load combination, thus selecting the optimal pile foundation scheme.

Keyword: raking pile; pillar dam; pile foundation

1. PAT VAN DE

Dic diém cia cong trinh thuy loi ndi chung
khéac voi cac cong trinh giao thong, xay dung
la ngoai chiu tai trong ding con phai chiu tai
trong ngang thudng rat 16n, phu thuoc nhiéu
vao cot nudc trude va sau cong trinh. Trong
khi d6, thong thuong cac két cdu nén mong
coc c6 kha nang chiu tai trong dirng 16n hon
rat nhiéu 1dn so v&i kha ning chiu tai trong
ngang. Trong qua trinh nghién ctru TS Tran
Vin Thai da dé& xuit mong coc xién chéo 16n
ap dung cho dap tru d& 13 toi wu nhat trong
truong hop do sau dat mong khong qué 16n
(gidi han trong 1-2 d6t coc khoang 15-24m).
Bai bdo nay tinh toan va so sanh 3 loai mong

Ngay nhan bai: 09/10/2018
Ngay thong qua phan bién: 20/11/2018

coc khac nhau cho méng mét cong trinh dap
tru d& thuc té véi cung mdt loai to hop tai
trong, tu d6 lya chon dugc so dd bd tri mong
coc toi uu nhat dat hiéu qua cao nhét.

Thong thuong khi thiét ké méng coc, tu vin
mdc nhién la chon mot loai méng coc nao do
ma it khi c6 tinh toan luan ching day da ca vé
hiéu qua kinh té k¥ thuat. Dic biét c6 mot sb
nha quan ly, thdm chi mot s6 nha khoa hoc con
ngd nhan rang mong coc khoan nhdi 1a hién dai
nhit. Mong coc khoan nhdi 4p dung cho céc
vung xay chen vi dong coc gay rung dong céd
thé pha hily cac cong trinh lan can. Méng coc
khoan nhéi 4p dung cho cong trinh cu c6 tai
trong dung 1a chinh, tai trong ngang nho. Mong

Ngay duyét dang: 28/11/2018
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coc khoan nhdi thi cong nhanh. Nhung nhugc Ptt

diém 16n nhit ciia méng coc khoan nhdi 1a
chuyén vi ngang 16n va dac bi¢t gid thanh dat.
Trong bai b4o nay tac gia s€ so chon 7 phuong
an mong coc khac nhau cho méng dap tru do dé
chiing minh luan diém trén.

2. PAT BAI TOAN

Mot dap tru do trong thuc té ¢ to hop tai trong
Qtt; Ptt; Mtt tac dung vao cong trinh nhu hinh 1
va bang 1, 2 nhu sau:

Hinh 1: Sor do t6 hop tdi trong

Bang 1. T hop lue tru giira - THNM

T6 hop Tai trong
) 2Prr (T) | ZQxrr (T) | ZQyTr (Tm) | EMxtT (Tm) | EMyrt (Tm)
THCB - Tiéu chuan | 1710,59 45,18 -363,25 -900,50 660,01
THCB — Tinh toan 1869,54 60,36 -371,10 -832,03 879,77
Bang 2. T hop lue tru giira — THGN
T hop Tai trong
2Prr (T) | ZQxtr (T) | ZQyTr (Tm) | EMxtT (Tm) | EMyrt (Tm)
THCB - Tiéu chuan | 1686,62 47,96 490,94 899,57 659,01
THCB — Tinh toan 1845,40 63,98 499,63 779,78 878,48

2

(Bun $ét) Sétmau xam ghi, xam
den, trang (hai déo chiy; amQ.

Sét miu xdm ghi, xAm den d6i chd xen | 11
kep dai cat pha mau xim xanh
Cat pha byi higt nhé dai chd xen dai sét pha”
két cAu riri chit vira, trang thii déo, am@. ” 4 Y - 5

v Py 1 xign yiing loang 16 ghi 1

+
r\éllng.

gn nita cing ; aml

. Da voi mau xam xanh, xam den loang xam
" vang ; dd cling chéic ndn dai tir 3-10cm;

D4 phién sét mau xam vang, xam ghi, nirt
né vira; da cang chic.

2640 I 2s 0

Hinh 2: Mdt cat cong trinh va diéu kién dia chat
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Bang 3. Thong so dat nén dwa vao phan meém coc dong

CONG NGHE

A 12 o an Su Kn . Y [0)
Tén 16 Cao do N € € Mo hinh
P i * 100 KN/m3 KN/m3 |_do
Lép 2b Du'1h lfyp -6,50 4 24 0,020 0,060 66304| Soft Clay with free 16,7 478
Day lop | -14,29 water (Reese)
. Pinh 16p| -14,29 8 48 0,01 0,03 142466| Stiff Clay with free
Lop 3a DPay 16p | -18,89 water (Reese) 20,1 | 7.27
Lop 4a Dn'lh lf'm -18,89 100 606 0,007 0,021 2312576,95 Sand (Reese) 25 45
Pay 16p | -21,69
Lép 5 Dll]ﬂl lfyp -21,69 100 606 0,005 0,015 2312576,95 Rock 25
Day 16p | -26,62 100 606 0,005 0,015 2312576,95
Bang 4. Thong so dat nén dua vao phan mém coc khoan nhoi
N A Su Ky s Y 0
Tén 1 Caodo| N € € M6 hinh
° 1 [ kpa * 0 KN/m3 KN/m3 | do
Lép 2b Dll:lh lfyp -6,50 4 24 0,020 0,060 82786] Soft Clay with free 16.7 478
Pay lop | -14,29 water (Reese)
Lop 3a Dl@lgp -14.,29 8 48 0,01 0,03 177881] Stiff Clay with free 20.1 727
Day l6p | -18,89 water (Reese)
Lép 4a Dll:lh lfrp -18.89 100 606 0,007 0,021 2887435,18 Sand (Reese) 25 45
Pay lop | -21,69
Lép 5 Dll:lh llorp -21,69 100 606 0,005 0,015 2887435,18 Rock 20.1 1828
Pay lop | -26,62 100 606 0,005 0,015 2887435,18
Y , Ao 1750
Tac gid lya chon cac so d6 mong coc nhu sau: 1 f
: e = === @ @ @ @ @ B |
r . A r * 8
Ph}{orng an 1: BO tri 78 coc BTCT 35*35cm, = |4 o & o o me e e e o
chiéu dai L=15.5m, dong xién 1:5 S |m m - -8 -m & -m s - | _
: = |-8 -B -\ -@ -@ B - - - - | &
r . A r * g
Ph}{orng an 2: BO tri 60 coc BTCT 40*40cm, = | . 4 & o e e B o o
chiéu dai L=15.5m, dong xién 1:5 Rele e e e = B
Phuong 4n 3: B4 tri 144 coc BTCT 35*35cm, Jdreo |10 160 | 1eo [ 160 | 165 | 165 | 165 | 165 | 165 3]
chiéu dai L=15.5m, dong thang Mat bang bo tri coc 60 coc 40x40cm
Phl{O’ng‘ .2’11'1 4: B6 tri 1’36 COE BTCT 35*35Cm, >;88 115#15 115,115,115 115#41157‘415 115%15 115,115,115 115#15 115 115127L6*
chiéu dai L=155m, dong thang @ @ o @ oW W e @ B o B B B B B B | =
, z , X B & & &% & & & & H B 8 & 8 5 # B8 & ;;
Phuong an 5: BoO tri 18 coc khoan nhoi GEm e e e B E BEE DT PP PP |
A qa- 2 - =
D=120cm, chiéu dai L=20m, thing g
, ¥4 , X = & & $f & Hf & & # & $ £ $ Hf Hf % & é%%
Phuongan6: Botr12lcockhoannh01D=120 B @ @B @ B @ B e ® @ @ B e oe e e | ok
cm, chiéu dai L=20m, thing R s s sl =
2120

Phuong an 7: Bb tri 21 coc khoan nhdi D=120
cm, chiéu dai L=20m, thang

80 115 115 115 115, 325 115,115 115 115 115 115 115 80,
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Hinh 1.4 Mdt bang 144 coc 35x35, ditng
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Hinh 1.5 Mat b&ng bé tri 21 coc nhoi
D120 cm
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Hinh 1.6 Mat bc%ng bé tri 18 coc nhoi D120 cm

Mat bé“lng 24 coc khoan nhdi thi nhu so dd hinh
1-5 nhung thém 3 coc.

Théng sé vt liéu ding dé kiém tra cot thép coc

- Piac trung cua vat li¢u thép CB400-V (theo
TCVN 1651:2008) (thép nhom CIII): Gidi han
chay, 400.000 kPa; Modul dan hdi, E =
200.000.000 kPa

- Ddc trung vdt liéu bé tru M400:

Moodul vat li¢u bé tong, E, = 33.000.000 kPa;
Hé s poisson, v = 0,2; Trong luong ri€ng, y =
0 (kN/m®)

- Dac trung vt liéu bé tong coc BTCT M400:
Modul vat li¢u bé tong, E, = 33.000.000 kPa.
Cuong do chiu nén cua bé tong tinh theo trang

= 14875 kPa
- Diic trung vit liéu bé tong coc khoan nhoi:
+ Moodul vt liéu bé tong, E, = 33.000.000 kPa

+ Cuong d6 chiu nén cua bé tong tinh theo trang
thai gidi han thir nhat: 10410 kPa

3. MO HINH TINH TOAN

Méng coc dugc md hinh biang chwong trinh
may tinh FB-Pier. Cac coc dugc md hinh bang
phan tir dam, lién két v6i nhau boi dai coc 1a
phén tir tim,

- Su lam viéc déng thoi cua hé két cAu - nén
dugc mo ta thong qua duong cong bién dang -
tai trong (duong cong p-y). Pudng cong p-y cua
ting 16p dat duoc xay dyng tir cac dic trung co
Iy ctia 16p (Strc khang cit khong thoat nude, hé
s6 nén, goc ma sat trong ...)

- Gia thiét tinh toan: Coi bé coc 1a bé cing va
lién két dau coc - bé 1a lién két ngam.

- Coc khoan nhdi b tri 28 phi 28; coc 35x35 bd
tri thép phi 8 phi 22; coc 40x40 bb tri thép 8 phi
25.

4. KET QUA TINH TOAN:

Bang 5: Chuyén vi cic Phuong 4n méng

Coc Nhoi 144 Coc xién chéo 1:5
.| Phuong Coc Coc
TO ! D120 D100 < | Coc 35x35 -
& thang :
HOP Chu.yen , , , , 40x40
V! Bétri | Bbtri | Bbtri | B& tri 78 Coc | 60 Coc
18 coc | 21 coc | 24 coc | 21 coc xién xién
X 0.018 | 0.038 | 0014 | 0044 | 0.011 0.062 0.048
THNM
Y 1.170 | 0932 | 0745 | 1.440 | 0464 | 0616 0.646
X 0.019 | 0039 | 0015 | 0044 | 0.014 | 0.060 0.047
THGN
Y 2.100 | 1.630 | 1300 | 2.61 | 0.845 | 0524 0.603
Chuyén vi max 2.100 | 1.630 | 1300 | 1440 | 0.845 | 0.616 0.646
(cm)
Bien dgchuyénvi | 5. | 5562 | 2.045 | 4.05 | 1.309 1.14 1.249
max (cm)
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Bang 6. Momen va luc doc cac Phwong an mong

COCNHOI MONG COC THAN DONG XIEN CHEO
Tohgp | Phuong COCNHOI D120 COC NHOI D100 CocBTCT 35135 | Coe BICT 40xd0
Moment | Lucdgc | Moment | Lwcdgc [ Moment [ Luwcdoc | Moment | Lwcdoc | Moment | Lwcdge | Moment | Lucdoe | Moment | Luedoc
) lrgng coc 18 Coc 21 Coe 24 coc 21Coe 144 Coc thfmg 78 Coc xién 60 Coc xién
3 219 22 19.7 16.6 1.5 1.78 04 2.89 75.1
THNM 155 158 150 139 378
2 81.9 02.8 02.1 60.6 444 8.96 12
3 205 22 194 16.6 0.99 238 567 | 289 8.2
THGN 163 156 144 137 311
2 169 146 127 129.0 8.65 6.96 132
Noji lire Max 169 163 146 158 127 150 | 1290 | 139 8.65 | 378 | 896 64 132 | 782
scmioinmontts® gy | g | 2015 | w2 | 15 | 692 | 1470 | 47| 100 | 18 | 1337 | 164 | 107 | 2303
Hé 56 an toan L19 | 417 | 138 | 430 159 | 453 | 1140 | 339 | 117 | 476 | 149 | 276 | 130 | 295
Hg 56 an toan cho phép 115 115 L15 L15 L15 115 | 1150 | 1150 | 1'150 | 115 115 L15 115 115

5. NHAN XET VA KET LUAN

D6i voi cong trinh ndy c6 lyc ngang 16n (ti s6
gitra lyc ngang/luc ding =499,63T / 1845,4T =
27% dén 490.94T/1686,62T=29%).

Qua bang 5 va 6 chon duoc 2 t6 hop méng coc
g6m 21 coc khoan nhdi D120 va méng gdm 60
coc dong 40x40 dé phan tich so chon. Vé
chuyén vi : Bién d6 chuyén vi nhé dan tir mong
18 coc D120 dén 24 coc D120 lan lwot 1a : 3,27;
2,52; 2,045. Bién d6 chuyén vi 16n nhat khi
ding 21 coc D100cm. Ddi véi mong coc xién
chéo chuyén vi nhé hon han, bién do chuyén vi
bang 1,14cm dbi voi mong 78 coc 35x35 xién
1:5;1,249cm khi méng gdm 60 coc 40x40. Bbi
v&i mong toan coc thang thi sb lwong coc trong
mong gap doi 1a 144 coc thi chuyén vi biang
1,309cm. Chuyén vi nhd dam bao an toan trong
cac truong hop, chuyén vi 16n s& mang dén rui
ro cao hon do dt xung quanh coc bi chay déo.
N6i chung chuyén vi khuyén céo khong dugc
16n hon 1 in =2,54 cm va dam bao Mo men
khong vuot qua strc chiu cua coc va Luc doc
khong vuot qua strc chiu cua dit nén. Déi véi
két cAu dap tru d& can phai héng ché bién do
chuyén vi nho dé dam bao ném rdng chuyén vi
bén canh than cir chdng tham khong phat trién

qua sdu gdy giam hiéu qua cir va co thé bi
thAim. Trong mot s6 trudng hop thay thé cir
thép bang cir nhya ciing s& giam thiéu sy phat
trién ctia ném rdng nay do cir nhya mém hon
ctr thép nén chuyén vi trong than cir chong
thim bi tat nhanh & dau cir.

Mong coc xién chéo va mong coc dung cod
Momen tuong duong nhung luc doc trong
mong coc xién chéo 16n hon do d6 Momen gidi
han ctia mong coc xién chéo 1a 13,37T.m 16n
hon Mgh ciia Mong coc thang chi dat 10,1T.m.
D6 nhay ctia dit nén xung quanh than coc it anh
huong dén ndi luc cua Mong coc xién chéo, vi
luc ngang dd chuyén thanh luc doc chdng
xudng tang mili coc.

Xét vé hiéu qua kinh té, 01 md coc nhdi
D120cm c6 thé tich 1,13m3; 1m coc 40x40 c6
thé tich : 0,16m’. Nhu vy méng c6 21 coc
khoan nhdi c6 thé tich 1a 24,7m?/1dai. Méng co
60 coc 40x40 co thé tich coc 9,6m®. Vay méng
coc khoan nhdi c6 thé tich bé tong gap 2,57 lan
mong coc dong 40x40. Coc khoan nhdi D120
b6 tri 28phi 28, nhu vay 1m dai tén 135 kg thép.
21 coc tén 2835 kg thép. Coc bé tong cbt thép
40x40 b6 tri 8phi 25, nhy vay 1m dai ton 30,8
kg thép. 60 coc ton 1848 kg thép. Nhu vay
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lwong sir dung thép mong coc khoan nhdi cao  chéo c6 hidu qué kinh té cao hon va chuyén vi
hon coc dong 40x40 131,534 lan. Nhu vay trong  ctia méng nhoé hon.
truong hop nay st dung mong coc dong xién
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