NGHIEN CUU THUC NGHIEM DANH GIA SUC CHIU TAI KEO NHO CUA NEO XOAN
Hoang Viét Hung'

TOm tat: Pé gia tang on dinh mang gia co dé bién, tdc gia dé xudt giai phdp sir dung neo xodn,
X0dn vao trong than dé va lién két neo véi tam lat mdi. Téac gia da thiét ldp biéu thire xdc dinh sic
chiu tai kéo nhé ciia neo xodn. Bai bao trinh bay cac thi nghiem ‘trong phong va hién truong daé
ddnh gid sirc chiu tai kéo nho cua neo xodn va kiém ching cung biéu thire giai tich da thiét lap. Két

qud thi nghiém cho thay neo xodn c6 kha nang neo giit rdt tot va dé sdu 16i wu cdm neo.
Tir khéa: Neo xodn, sirc chiu tdi, lién két neo, biéu thirc, do sdu t6i wu.

1. Biéu thirc xac dinh sirc chiju tai kéo nho
ciia neo xoin

Theo phuong phap phan tich giéi han
[4] :[5] ;[6], tac gia d4 thiét lap biéu thic (1) Xac
dinh sirc chiu tai kéo nho cta neo xoan [3].
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G6c a trong biéu thic (1) 1a goc hop boi
dudng sinh hinh nén pha hoai véi phuong thing
dung, thay d6i phu thudc vao loai dat.

2. Thiét ké neo xoin

Hinh 1 1a cac kich thudc chi tiét cta neo
x0dn, trong d6 L 1a chiéu dai than neo duoc tinh
tir duong kinh 16n nhéat cia neo xoin dén mii
xoan, d 1a kich thugc than neo [3].
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Hinh 1: Cdc kich thuéc chi tiét ciia neo xodn

Thiét ké so bd muoi neo xodn, thir nghiém
x04y vao dat, lya chon dugc hai neo xoan dién
hinh (hinh 2) thoa mé&n ca diéu kién dé thi céng
va diéu kién chiu lyc dé thi nghiém vdi cac kich
thudc chi tiét ¢ bang 1.

Bang 1. Cadc kich thuoc thuc te cua hai neo

xodn
1T Thoéng s6 Neo NP10 | Neo NP11
1 Kich thudc 25 4.0
2 Budc xody 7,0 12
3 | Chiéu dai téng 25,0 35,0
4 Puong kinh 3,0 6,0
5 Puong kinh 8,0 14,0

TRUONG DAI HOC THUY LOI
MON DIA KY THUAT

THI NGHIEM MO HINH
GIA CUUNG NEO TRONG KHOI BAP

b) Miii neo Nb 11

Hinh 2: Hai mdi neo dién hinh trong thi nghiém

Y Truong Pai hoc Thiiy loi
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3.Thi nghiém thir tai neo xoin

Thi nghiém thir tai neo ND10 va ND11 dugc
tién hanh voi hai loai dat. Dat dap dé bién Giao
Thuy dung xay dung mé hinh vat 1y 2,4 m’®
trong phong va dit nén nguyén dang (16p sét s6
2) tai khu vuc Pai hoc Thuy loi . Két qua thi
nghiém nhdm danh gia d6 sdu xo0dy neo tdi uu
(H) va kha nang chiu tai kéo nhd ciia neo (P, )
dé kiém chtng cling biéu thirc (1).

a) Trinh tw thi nghiém thir tai neo xodn trén
mé hinh vdt Iy véi dat dé Giao Thuy

Thi nghiém duoc tién hanh nhu diéu kién
hién truong. DAt thi nghiém dugc 14y tai Km 27
- Pé bién Giao Thuy - Nam Dinh 1a loai dat
dang duoc st dung truc tiép dé dip de. Pat
dugc dap trong mang kinh kich thudc 16n véi
thé tich 2,4 m®. Céc chi tiéu co ly cua dit dip
dugc thuc hién nhu chi tiéu dat ddp hién truong.
So dd bd tri thi nghiém trén hinh 3.

Budc 1: Xac dinh cic chi tiéu cia dat thi
nghiém, bao gdm thi nghiém xac dinh thanh
phan hat, chi tiéu khdi luong riéng, do am, ty
trong va cac chi tiéu ddm nén tiéu chuan, két
qua tong hop & bang 2. Hiéu chinh dong ho do
lyc véi d6 chinh xac 0,1 (N), dong hé do luc
dién tir OCS-A gidi han do 50 (kN), c6 dén bao
6n dinh lyc.
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Hinh 3: So d6 bé tri thi nghiém tha tai kéo neo

Bang 2: Chi tiéu co Iy ciia dat thi nghiém

TT | Tén chi tiéu Ky hiéu Pon vi Tri s6
1 | Do am ché bi o, % 12,0
2 | Khi luong riéng udt ché bi D glem’ 1,95
3 | Khoi lugng riéng khd ché bi D glem’ 1,74
4 | Tytrong A 2,67
5 | Hé sb rong £ 0,53
6 | D616 rong n % 35,0
7 | Do bao hoa S % 60,0
8 Gidi han chay LL % 23,00
9 | Gi6i han déo PL % 17,49
10 | Chi sb déo Pl % 5,51
11 | Chi sb chay LI -1,0
12 | Khéi lwong riéng khd max o glem’ 1,74
13 | Do am tbi uu o, % 12,0
14 | Géc ma sét trong (bdo hoa) i do 16,07
15 | Luc dinh don vi (bdo hod) c kG/cm® 0,06
16 | Hé s6 thim K cm/s 2,4.10"
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Budc 2: Chuan bi miu dat thi nghiém, xac
dinh d6 am tdi wu cta dat, do miu dat qua uét vi
vy phai dé kho gi6 va thuong xuyén danh gia
d6 am. Thuong xuyén tron déu dé dat do am
dong déu ca khdi dat. Sau 8 tiéng xac dinh lai
dd 4m cta dat mot lan.

Budc 3: Khi mau dat dé kho gi6 dat 46 am
xap xi d6 am tdi uu, van chuyén dat vao mang
kinh dé dap mé hinh. D¢ chit cta dat dap p, =
1,65 t/m*. Dit dip dwoc dim chit bing dam thu
cong, chiéu day mdi 16p dat dap 20 cm. Trong
quéa trinh rai, dam timg 16p, thuc hién kiém tra
do chat cua 16p dap dugc sau khi két thic dam
cua 16p do.

Budc 4 : Lam bdo hoa toan bo khdi dat thi
nghiém, dung tuyp bat neo dé xody miii neo vao
trong khdi dat, kiém tra cac lién két va tién hanh
gia tai kéo neo theo ting cap tai trong. Ung véi
mdi budc gia tai, doc s6 doc trén déng ho luc,
xac dinh chuyén vi ctia neo, thu thap s lidu thi

Lwc kéo neo (kN)
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Ty s0 gitra do sau c&m neo \a dwdng kinh neo (H/D)
Hinh 4: Sizc chiu tdi kéo nhé cua neo theo cac
do sau

Nhan xét: Tir két qua thi nghiém thé hién trén
hinh 4 nhan thay, d6 sdu cdm neo hiéu qua nhat

khi ty sd % & 1an can gia tri 8. Néu 16n hon 8

thi strc chiu tai khong ting nhiéu. Khi %< 5 thi

khéng hiéu qua do stic chiu tai kéo nho ciia neo
rat nho. Cac tac gia I-R6-Dop M.D (1968) [§]
va Tro-phi-men-cp IU.G (1965) [9] khi nghién
ciru coc xodn chiu tai trong kéo nhd tai hién
trudng cling cho két qua tuong tu.

Hinh 5 biéu dién quan hé giita tai trong va

nghiém dé phan tich.

Budc 5 : Panh gia két qua thi nghiém.

Thi nghiém v&i 5 do sdu cam neo (H) cua
neo NDI10, NDP11 xac dinh duogc strc chiu tai
kéo nhod P,, tuong tng cua timg truong hop.

Két qua tong hop O bang 3. ’ ,
Bang 3: Anh huong Cia do sau cam neo den
suc chiu tai
Miii neo ND10 Miii neo ND11
Ty s6 H/D P, (kN) |T¥ s6 H/D P, (kN)
0,71 1,80
1,55 3,67
3,25 7,49
12 3,42 12 8,50
16 3,51 16 8,72

Biéu dién két qua bang 3 dudi dang d6 thi,
thé hién & hinh 4
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Hinh 5: Sizc chiu tdi kéo nhé ciia neo NPI0 -
Pat @é Giao Thuy

chuyén vi ctia miii neo xoin NP10. Khi neo
. H H N
X0an dat nong D =3 ;B =5 mac du tai trong

tang nhe nhung chuyén vi neo tang 16n. Khi neo
chuyén vi khoang 6-7 mm, sé do Iuc ké giam
dot ngodt, dat xung quanh phia trén mii neo ran
nit thé hién da bi pha hoai.

Khi neo xon dit sau hon =8 ;1 ~12

D D

neo xoan dat strc khang dinh & 1an can tri s6 3,5
(kN) sau d6 giam xudng con khoang 3,2 (kN) va
duy tri & 1an can vi tri ndy trong suét qua trinh
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thi nghiém. Bang 4 thé hién Gng xu giita tai
trong va thoi gian ctia neo xoan NP10.

Bang 4: Quan hé giira tai trong theo thoi
gian cza neo xodn NP10 (H/D=8)

Thi nghiém két thuc sau 8 gio duy tri tai
trong voi do mat mat ung sudt trong khoang 1,5
% SO V&i tri s6 tng suit du ban dau. Theo tiéu
chuan BS 8081:1989 [1] stc khang kéo du cua
neo trong thoi gian quan sat 150 phut khong mat
mét qua 4% tri s6 Gmg suat du ban bau thi chip

TT | Taitrong | Chuyénvi | Thoi gian ) A s R
1 0.00 0.00 0 nhan duoc tri so strc chiu tai trong dicu kién lam
> 1’00 4’00 20 Viéc cu thé cta neo. Vay vdi neo xoan NP 10 thi
. 3’49 9’00 = nghiém cho dit d& Giao Thuy xac dinh dugc
, : P =325kN.
4 3,35 10,00 110 "o o o .
5 305 1200 275 Hinh 6 biéu dién quan hé gitra tai trong va
5 3’24 17’00 360 chuyén vi ctiia neo xoidn NP11 ciing cho két qua
7 3’ o > 3’ 00 120 tuong tu nhu nhitng nhan xét & trén. Neo ND11
’ ’ co kich thude 16n hon vi vay dat suc khang dinh
8 3,10 30,00 480 tai nhirng tri s6 chuyén vi nhé hon neo NP10.
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Hinh 6: Sic chiu tai kéo nhé ciia neo NP11-Pdt dé Giao Thuy

Bang 5 thé hién ung xir giira tai trong va thoi
gian cua neo xoan ND11 thi nghiém véi dat dé

neo ND10 d& trinh bay ¢ trén, sitc khang kéo
nho cta neo NP11 véi dat dé Giao Thuy xac

Giao Thuy. Xac dinh siac khang nho twong tu  dinh dugc Py, = 7,49 kN.

Bang 5: Quan hé giia tdi trong theo thoi gian cia neo xoan NP11 (H/D)=8

TT Tai trong (kN) Chuyén vi (mm) Thoi gian (phut)

1 0,00 0,00 0

2 4,20 4,00 50
3 9,00 6,00 95
4 7,65 10,00 110
5 7,49 12,00 290
6 7,42 17,00 475
7 7,36 23,00 680
8 7,31 30,00 795
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Su chénh léch vé stic chiu tai trong hai
truong hop d§ sau dit neo xoan

% =8 ;% =12 khong I6n cho thay do sau hiéu

qua dat neo xoan trong khoang % =7-8. Vay

c6 thé két luan khong duoc dit neo xoan qua
nong va khdng can thiét dit neo xoan qué sau.

b) Thi nghiém thir tdi neo xodn tai hién
trieong véi 16p ddt nén (I6p 2) khu viee Pai hoc
Thuy loi.

Lop sét pha nguyén dang xam nau vang,
trang thai déo cing cd cac chi tiéu luc dinh
c=0,308 kG/cm®. Géc ma séat trong ¢ =9,39,
trong lugng riéng bao hoa y, = 19,5 kN/m’.

Hinh 7 1a két qua thi nghiém kéo nhé neo
ND10 véi dat nén khu vuc Pai hoc Thuy loi cho
4 d6 sau cam neo khac nhau. Két qua thi nghiém
cho cac quy luat twong tu nhu thi nghiém neo
X0an v6i dat dé Giao Thuy.

Bang 6 thé hién ing xur gitra tai trong va thoi
gian ciia neo xoan NP 10 thi nghiém véi dat nén
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Hinh 7: Suc chiu tai kéo nhd ciia neo xodn ND10
Dat nén khu vue Pai hoc Thuy loi

2. 28 30,

khu vuc dai hoc Thuy loi. St khang kéo nhd cua

neo xodn NP 10 x4c dinh dugc P, =9,83 kN.

Bang 6: Quan hé giira tai trong theo thoi
gian cza neo xoadn NP10 (H/D=8)

T Tai trong Chuyén vi Thoi gian
(kN) (mm) (pht)

1 0,00 0,00 0

2 9,25 4,00 60
3 11,19 6,00 90
4 10,17 10,00 120
5 9,85 12,00 300
6 9,80 17,00 395
7 9,50 23,00 515
8 9,28 30,00 635

Hinh 8 1a két qua thi nghiém kéo nhd neo
xoan NP11 voi dat nén khu vuc Pai hoc Thuy
loi ciing véi 4 do sdu cdm neo khac nhau. Két
qua thi nghi€ém cho cac quy luat tuong tu nhu
thi nghiém miii neo v&i dat dé Giao Thuy. Sirc
khang kéo nhd cta mili neo ND11 xac dinh
dugc Py, =22,7 kN.
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Hinh 8: Suc chiu tai kéo nhd ciia neo xodn ND11
Dat nén khu vue Pai hoc Thuy loi

Bang 7: Quan hé giira tdi trong theo thoi gian cia neo xoan NP11 (H/D=8)

TT Tai trong (kN) Chuyén vi (mm) Thoi gian (phut)

1 0,00 0,00 0

2 21,00 4,00 85
3 24,90 6,00 190
4 24,30 7,00 205
5 22,70 11,00 375
6 22,60 14,00 575
7 22,20 20,00 695
8 21,70 30,00 815

Tong hop két qua xac dinh strc chiu tai ciia neo xodn theo 1y thuyét va thuc nghiém dwgc trinh

bay ¢ bang 8.
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Bdng 8: Téng hop xdc dinh sirc chiu tdi ciia
neo xodn (kN)

. .. ...| DAatdeGiao L x
T S;Igocl;gg ;al Thuy Pat nén BPHTL
ND10 | Nbl11 | NbP10 (Nb 11
Tinh bang
1 biéy thirc (1) 2,85 7,05 8,73 | 22,70
o |Po thue 325 | 749 | 983 | 24,26
nghiém

4.Két luan

Tir cac két qua thi nghiém cho thay kha ning
neo gitr ciia neo xoan rat tét. Chang han neo
ND10 1a neo kich thudéc kha nhd nhung kha
ning neo giir téi 3,2 kN. Vi vay néu mg dung
bd tri neo gia c¢b cho tim lat méi thi trong lugng

tam lat mai sé ting va chuyén vi ctia ca mang
gia co s& giam di. Khéc phuc dugc sy bong tréc
tam lat mai va su lun sut ciia mang lat mai do
X0i trdi vat liéu loc boi sy chuyén vi ciia mang
gia cd.

Pbi v6i neo xodn chi ding cho tam lat gia c6
dé bién hién co, trong diéu kién neo xody twong
dbi nong, dat than dé ludn bdo hoa thi viéc chon
a =0,5¢ cho cac loai dat ddp duoc dam chit tot
dé tinh strc chiju tai ciia miii neo xoén 1a thién vé
an toan.

Khong duoc dit neo xodn qua ndng s& giam
stre chiu tai ciia neo [7], ty s6 (H/D) dam bao
trong khoang 7-8.
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Abstract
THE FIELD TEST RESULTS FOR PULLING OUT BEARING CAPACITY
OF SCREW ANCHOR

The solution of additional strength for overlap blocks of seadike to use screw anchor has been proposed.
The screw anchor is twisted in soil of body dike and connected with overlap blocks. The pull out bearing
capacity equation of screw anchor was established and now checked in lab and also in the field. The paper
presents research results to pull out screw anchor in lab and in the filed. The test results shows good bearing
capacity of screw anchor and optimal depth of screw anchor in soil body dike.

Key words: screw anchor,bearing capacity,connected, equation, optimal depth.
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