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GIAI PHAP XU LY CHONG THAM
KHOAN PHUT PAP DANG HOA LIEN

Thai Quéc Hién, Nguyén Pinh Trong, Ping Vin Kién
Vien Thuy cong

Tém tit: Pdp dang Hoa Lién la hang muc trong dw dn Nha mdy nwée Hoa Lién, ddp ding dwoc
xdy dwng trén séng Cu Dé tai thén Nam My, xd Hoa Bdc huyén Hoa Vang, thanh phé Pa Nang.
Pia chdt long séng tai vi tri tuyénlép mdt la boi tich, li tich (apQ) thanh phan chii yéu la cudi,
s6i, cdt va tang lan kich thuée dao déng tir Sem dén 30cm cd biét ¢6 tang dwong kinh 16m hon
30cm, bé day I6p tai vi tri sdu nhat lén dén 12,4m. Nhiém vy ciia ddp ddng tao nguon cdp nwde
cho Nha mdy nwée Hoa Lién nén yéu cdau chéng tham doi véi ddp dang la hét sirc quan trong,
hién nay cé rat nhiéu gidi phdp chéng tham cho cdc c¢éng trinh thiy loi, tuy nhién véi diéu kién
dia chat phz%c tap gidai phap khoan phut vita xi mdng chong tham la phit hop nht dé ap dung.
Théng qua két qua tinh todn, gidi phdp chéng tham bang khoan phut vita xi mang gom 03 hang
khoang cach gma cac hang la 2,0m, khoang cach glu"a cdc ho khoan 3,0m dam bdo yéu cau
chéng tham. Két qua khoan phut thir nghiém bang két qua ép nuée cho thay mang khoan phut
chéng tham dam bdo yéu cau chéng tham va ddp dang da tich nuée dén mee nuée ding binh
thwong dé dwa vao van hanh.

T khéa: Chéng tham, khoan phut vita xi mang.

Summary: Hoa Lien weir dam is an item of Hoa Lien water plant project. It is built on Cu De river
in Nam My village, Hoa Bac commune, Hoa Vang district, Da Nang city. The surface layer of the
foundation is the accretion (apQ) is mainly composed of pebbles, gravel, sand and rolling boulders
ranging in size from 5cm to 30cm, especially with boulders larger than 30cm in diameter, layer
thickness at the deepest position up to 12.4m. The taget of Hoa Lien weir dam is to create a water
source for Hoa Lien Water Plant, so waterproofing requirements for the weir dam are very
important. Currently, there are many waterproofing solutions for irrigation works, but with the in
complex geological conditions, cement mortar drilling solution is the most suitable to apply.
Through the calculation results, the solution for waterproofing by cement mortar drilling consists of
03 rows, the distance between the rows is 2.0m, the distance between the drill holes is 3.0m to ensure
the waterproofing requirements. The results of the test drilling by the water pressure showed that the
waterproofing membrane met the requirements of waterproofing and the weir dam had accumulated
water to the normal water level to put it into operation.

Keyword: Waterproofing, Cement mortar drilling.

1. GIOI THIEU VE DU AN séng Bic khoang 4,5km vé phia ha luu, day 1a
khu vuc thudc dia phan thon Nam My, xa Hoa
Bic huyén Hoa Vang, thanh phé Pa Nang.
Pap dang Hoa Lién dugc xay dung dé cip

. nudc thd cho Nha may nudc Hoa Lién véi luu
§§§§ ?}?f?rrllgbc?;f;}izr/lzgéiz 20/6/2023 hrong nue 120,000 m*/ngdy tuong duong luu
Nagdy duyét dang: 05/7/2023 luong 1,39m®/s. Cong trinh ciing tao thanh ho

bap dang Hoa Lién dugc xay dung trén song
Cu B¢, cach nga ba hop luu cua séng Nam va
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¢6 dung tich hiru ich 1,12 triéu m® dé can bang
lvong nudc dén véi luong nudc yéu cau va
dong chay méi truong tdi thiéu.

1.1. Piéu kién dia chat

Theo két qua khoan khao sat dia chat trén
tuyén dap, cau tao cac I6p nham thach duoc
phan bo gom cac 16p nhu sau:

Péi boi, lii tich (apQ):Thanh phan chu yéu 1a
Ccudi, soi, cat va tang lan mau xam vang, xam
nau, nau vang kich thudc dao dong tir Scm dén
30cm, ca biét co6 tang con > 30cm. Hon hop
nay rat 4m, két cAu roi rac, kém chat.

< Ddi tan, suon tich (edQ): La dat & sét nhe
dén 4 sét vira mau xam, xam ndu, xam vang,
Idn dam san. D4t am, trang thai ntra cing dén
déo cung.

% Daoi da phong hoa manh li¢t (1A1): Da cat -
bot két xen dai da phién sét phong hoa manh
liét thanh dat & sét nhe dén & sét nang mau nau,
nau vang, nau do, xam ghi, loang 16, trong dat
chira khoang 10 - 25% dam san. Dat am, trang
thai nira ctimg dén déo cing.

% Doi da phong hod manh (1A2):Da cat - bot
két xen dai d4 phién sét phong hoa manh mau
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X&4m, xam nau, xam vang. ba mém yéu.

% PGi dd phong hod (IB):Dé cét - bot két xen
dai d4 phién sét phong hoa mau xam, xam
séng, xam xanh. CAu tao cua da chu yéu la cau
tao phan 16p kién tric hat cat, hat bui co so tai
két tinh hozc cau tao phién, kién trac hat, tim
vayban tinh. Thanh phan thach hoc gém: thach
anh, sericit, chlorit, muscovit, sét ... Ba nat né,
cting trung binh dén mém yéu.

% DGi da twoi, nit né (11A): Pa cat - bot két
xen dai da phién sét tuoi, nit né mau xam,
x&m xam, x4m xanh, ciu tao dinh huéng, kién
tric cét, hat bui co so tai két tinh hoic cau tao
phién, kién tric hat, tim vay ban tinh. Thanh
phan thach hoc gém: thach anh, sericit, chlorit,
muscovit, sét ... Pa nut né, da cang dén cang
trung binh.

% PG da twong doi nguyén ven (11B):Pa cét -
bot két xen dai da phién sét twoi, nat né mau
X&m, xam xam, xam xanh, cau tao dinh huéng,
kién trdc cat, hat bui hoic cu tao phién, kién
trdc hat, tim vay ban tinh. Thanh phan thach
hoc gom: thach anh, sericit, chlorit, muscovit,
sét ... P& cang dén rat cang.

€A0 0O (M) ]

KHOONG COCH (M) 4099 5555

5593 60.10 4281

TEN L0 KHOAN KL © K4

Hinh 1: Mdt cat ngang dia chdt tim tuyén ddp dang

Dia chit nén Pap dang Hoa Lién cd tinh tham
rit manh, ddc biét 1a 16p dat mat long sbng co
nguon gdc tram tich 1i (apQ) chu yéu 1a cudi,

soi, cat va tang lan, két ciu roi rac, kém chit,
phan bo trén toan bd long séng va mot phan sau
vao bo sbng, chiéu day lop khong déu va sau
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dan vé phia long sdng véi chiéu day I6n nhat 1a
12,4m. Vi diéu kién dia chat nhu vay thi giai
phép chdng tham rat kho khan. Hién nay, chong
tham cho nén dap bang khoan phut xi mang sir
dung kha phd bién nhung chu yéu trong nén da
nat neé, quy trinh thi cong va kiém tra cling cac
tiéu chudn da kha hoan chinh. Tuy nhién, dia
chat dat d4 roi rac dang cudi soi long séng va
Muc nudc ngam cao thi chwa co quy trinh va
tiéu chuan khoan phut xi mang nén qué trinh
thiét ké va kiém soat chat luong trong qué
trinh thi cong rat phuc tap.

1.2. Quy md va két cdu dap dang va giai
phap chéng tham

Pap dang Hoa Lién 1a dap trong luc két cdu bé
téng cbt thép gdm 12 khoang cira van diéu tiét
bang cira van phing kéo dung, kich thudc mdi
khoang b=10m, cao trinh ngudng tran +3,0m,
cao trinh dinh tran +12,0m, chiéu day ban day
thay doi tir 1,5m+3,0m. moéng dap duoc dat
trén 16p apQ 1a 16p tram tich 1 c6 kha ning
tham rat 16n, thanh phan cha yéu l1a cét, cudi,
soi, d4 lan, da tang long song day dén 12,4m.
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Mat bang tong thé bo tri dip ding

Hinh 3: Dap ddng nuwéc Hoa Lién

70  TAP CHi KHOA HOC VA CONG NGHE THUY LOI SO BAC BIET - 2023



Hién nay c6 nhiéu giai phap chéng thim cho
cong trinh thuy lgi duogc 4p dung rong rai nhu:

- Chéng tham bang phuong phap khoan phut
vira xi mang: Khoan phut 1 nat, khoan phut
2 nat;

- Chbng tham bing phuong phap doéng cir
van thép;

- Chéng thdm bang phuong phap khoan coc Xi
mang dat;

- Chéng thdm bang phuong phap tuong hang
chéng tham;

- Chéng tham bang san phu;

- Chéng tham bang chan khay la vat lidu
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chéng tham dat sét, mang HDPE;

Diéu kién dia chit nén dap dang Hoa Lién la
boi tich 1ii apQ, chiéu siu 16n giai phap chéng
thAm khoan phut vira xi mang bang phwong
phap khoan phut 2 nit 1a hop 1y nhat. Cong
nghé khoan phut 2 nat dac biét hi€u qua voi
16p dat d4 roi rac, ¢6 hé s6 thAm 16n. Do giai
phap chéng thAm bang khoan phut 1 nit dang
truyén théng gip khé khin trong viéc kiém
04t chat luong va muc do lan téa vira voi hd
khoan phut c6 chiéu siu 16n, dit da roi rac, hé
s6 tham 1on.
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Hinh 4: Cdt ngang ddp ding

Hién nay da c6 mot sb du an tai Viét Nam thuc
hién thanh cong giai phap chéng tham khoan
phut vita xi mang bang phuong phap khoan
phut 2 nGt nhu: Khoan phut 2 nat xir Iy thim
nén dap dat, tran xa 1i va cbng liy nudc Hb
chira nuéc My Lam-Pha Yénl®l: Khoan phut
hai nat xir ly nén céng Cam Binh-Ha Noil*l;
Khoan phut hai ndt xa Iy thim nén dé La
Giang-Ha Tinhl®l.

2. TINH TOAN THIET KE CHONG
THAM PAP DANG HOA LIEN
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2.1. Yéu ciu chong thim va tinh toan lwra
chon chiéu day mang chong thim

Péi voi mang chng tham bing vira xi mang —
sét thi Gradient tham cho phép cua mang
chéng thim 1a dung dich xi mang sét [J] =
3+4. (Piéu 5.2.2.4 — TCVN 8645-2019). Lya
chon gia tri Gradient cho phép: Chon [J] = 3,0
Cin ct Piéu 5.2.2.4 — TCVN 8645-2019,
chiéu day mang chdng thdm dugc xac dinh
theo cdng thuc sau:

T = H/[J]
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Trong do:

H: cot nudc tham; H = MNDBT — Zaayn =
8,00m-1,28m = 6,72(m);

[J]: Gradient cho phép cua dit nén la
suon tich.

T = H/[J] = 2,24m

Can ctr vao diém 3 diéu 5.2.2.4 — TCVN 8645-
2019 thi lya chon mat d6 khoan phut gém 03
hang, khoang cach gitta cac hang 2,0m,
khoang céch giira cac hé la 3,0m.

Trinh tu khoan phut dugc thuc hién tir ha luu
vé thuong luu, yéu cau k¥ thuat dé thuc hién
khoan phut nhu sau:

- Béi véi hai hang bién thuc hién khoan phut
dudi &p luc phut thap, khdng ché lugng an vira
theo cong thirc tam tinh nhu sau:

V=¢ .F.h

Trong do:

&: La d6 rdng cua lép dat

F: La dién tich lan vira

h: La chiéu sau doan khoan phut.

- Di voi hang tim thuc hién khoan phut dudi
ap luc thiét ké dén khi no vira dé dat dugc hé
sb tham thiét ké.

2.2. Tinh toan 6n dinh thim dap ding

Pé dam bao on dinh tham cho dap tién hanh
tinh toan 6n dinh thaim dap dang véi trudong
hop tinh toan bat lgi c6 chénh léch cot nudc
Ién nht.

2.2.1. Trwong hep tinh toan

- Muc nuéce thuong luu 1a MNDBT: +8,0m

- Muc nué6c ha luu min: +1,28m

Bing 2: Hé s6 thAm dat nén

TT Chitiéu | Ponvi | Lop1(dQ) | Lép2(adQ) | Lép4 (IB) | Lép 5 (IIA)
1 Tén 16p A set Idé'n pc&i bdi, 1 boi da Déi gé tlvroi,
acat tich (apQ) phong hoa nat né
2 n % 39.5 35.4 2.67 2.68
3 K cm/s 4.7x10°% 1.69x1070? 1.25x10 1.27x10*

2.2.2. Tiéu chudn ddnh gid dg bén tham

Theo diéu 2.4.1. TCVN 4253:2012 Phai kiém
tra thim véi nén cac cong trinh thiy cong can
phai kiém tra ¢ dam bao do bén tham chung
va cuc bo

a. Kiém tra dé bén tham chung

Do bén tham chung dugc danh gia theo
diéu 2.4.2 TCVN 4253 — 2012.

th =Ji < [th] = Jktb/kn

Trong do:

J®: La gradient téi han trung binh tinh toan cia
cot nudc, xac dinh theo Bang 3a, diéu 2.2.6.5,
TCVN 4253 —2012. Vi cac gia tri sau:

Ap dung cho cat hatnho: P =0,32

Ap dung cho dat 4 sét(sét pha): Ik = 0,80
WP =135

Kn: La hé s6 tin cdy, xac dinh theo cdp cong trinh
tai, TCVN 4253 — 2012, Ky = 1,20.

Ap dung cho dat sét:

Vi vay, gia tri gradient cho phép theo do bén
tham chung dugc xac dinh:

Ap dung cho cat hat nho:  [J®] = 0,267
Ap dung cho dat 4 sét(sét pha):  [J¥] = 0,667
Ap dung cho dat sét: [0®] =1,125

b. Kiém tra do bén tham cuc bo

Viéc tinh toan do bén thdm cuc bd cua nén
khong phai 1a da phai dugc tién hanh trong
nhirng vung dong tham thoat ra ha luu, & ranh
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gidi cua dit khong dong nhat. Diéu kién kiém
tra 6n dinh thdm cuc bd

Ja <[]
Trong do:
Jra — Gradient 16n nhét tai diém ra ciia dong
thAm & ha luu cong trinh;
[J] — Gradient t6i han cuc bé cua cot nuée ddi
v6i dat nén (d6i voi ving dong thdm ha luu);
Theo diéu 2.2.6 TCVN 4253 — 2012 ddi véi
dat khong x6i ngdm va cong trinh cap II 1a:
Ap dung cho cat hat nho:  [J%] =0,20
[J*] =0,35
Véi dia chat 16p tiép xtc day dap l1a 16p cudi
soi nén lya chon gradien cho phép [J*] = 0,35

Ap dung cho cét hat 16n:

0 5 10 1B 20 X® W P 40 4 W W S NN NN o

|  KHOAHOC CONG NGHE
Theo diéu 5.2.2.4 — TCVN 8645-2019 Cong
trinh thity loi — Thiét ké, thi cong va nghiém
thu khoan phut vita xi ming va nén d4 gradien
cho phép ctia man chéng tham [J] = 3;

2.2.3. Tiéu chudn ddinh gid dj bén thim

Phuong phép tinh: sir dung phuong phéap phan
tor hitu han, dugc mod phong tinh todn thong
qua modul SEEP/W ciia bo phan mém GEO —
SLOPE.

M6 hinh tinh dugc xdy dyng tr tim mang
chéng tham vé hai phia thuong luu va ha luu
1a 75,0m; véi didu kién khong thdm & san phu
thuong luu va day dap, muc nude thuong luu
tuong Ung véi muc nudc dang binh thuong
+8,0m, muc nudc ha luu la muc nudc van
hanh min +1,28m. (Xem hinh 5)

100 106 110 18 120 128 10 18 18 M5 19

Hinh 5: M6 hinh héa tham qua ddy ddp
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Hinh 6: Ap lic tham qua ddy ddp
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Hinh 7: GradientXY qua day dap

Grachen XY -Brhtuong

Hinh 8: GradientXY cvra ra

Diéu kién danh gia 6n dinh tham qua dap dang
thong qua 2 thong s6 : Gradient tham ctra ra ha
luu dap tai diém A va Gradient thim cua mang
chdng tham tai diém B (Xem hinh 7).

Tir két qua tinh toan

- Gradientthim cira ra ha luu dap J cua ra=
Ja=0,027 <[J]=0,35

- Gradient tham caa mang chéng tham J mang
tém=J8=1,6 <[J]=3,0

Vaykét cau man chéng tham dam bao 6n dinh
thim cho cong trinh.

3. THI CONG MANG CHONG THAM
PAP DANG HOA LIEN

Trude khi khoan phut thi cong phai tién hanh

khoan phut thir nghiém dé hiéu chinh lai cac
thong s thiét ké nhu bé day 16p phan ap tu
nhién (hodc kich thudce va két cu cua 16p bé
tong phan ap), khoang cach giita cac hd khoan,
thanh phﬁn vira, 4p luc phut, luu lugng vira
phut, diéu kién ding phut va cac yéu t6 can
thiét khac trudc khi tién hanh khoan phut thi
cong dai tra.

Khoan phut tht nghiém dugc thuc hi¢n dé
kiém tra tinh hop 1y ctia hd so thiét ké khoan
phut trong diéu kién thuc té cong trinh, déng
thoi cin cr theo két qua phut thir nghiém dé
diéu chinh ho so thiét ké (néu can thiét) véi
muc dich dé cong tac khoan phut dat hi¢u
qua nhat.

Trong mdi khu vuc thir nghiém b tri 03 hd
khoan thtr nghiém gdm cac hé khoan B18,
B19, B20 va 02 hd kiém tra gdm cac hd
khoan KTI1, KT2 (Xem hinh 9). Cic hd
khoan trong khu vuc thir nghiém dugc bd tri
trong mang ludi khoan phut thi cong. Do sau
hb khoan phuyt thir nghiém ldy bang do sau
hé khoan phut chéng thAm tai vi tri duoc
chon thtr nghi¢ém, d¢ sau cac hd quan tric
nam trén cac hang khoan phut nao thi liy
béng do siu du kién cua cac hd khoan phut
twong Ung tai hang do.
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Hinh 9: So d6 khu vuc khoan phut thir nghiém

Trinh ty khoan phut dugc tién hanh cac hd
khoan hang ha luu truéc (C12, C13, Cl4,
C15), tiép theo tién hanh khoan phut cic hd
khoan tai hang thuong luu (A17, A18, A19,
A20), sau cung 1a tién hanh khoan phut cac hd
khoan hang trung tam (B18, B19, B20).

Pé kiém tra chat lugng mang chéng tham
sau khi két thuc cong tac khoan phut thi

cong, cong tac khoan, ép va d6 nudc kiém
tra dugc thuc hién tai tirng khu vuc phut sau
khi dung dich phut da dong két. Tai mdi khu
vuc tha nghiém bé tri 02 hé khoan kiém
tragdm céac hb khoan KT1, KT2 (Xem hinh
9), c4c hé khoan kiém tra dugc khoan thing
dtng téi do sdu day cua mang chéng tham
tai tirng khu vuc.

Bang 3: Bing tong hop két qua thi nghiém ép nwéce khu vue thir nghiém

TT Ho khoan TN D9 shu HK Luru lirgng mét nurdr Lu-Lugeon
Tir dén (I/ph.m.m)
KT1 0 1,5 B¢ tong phan ap
KT1 1,5 3 0,046 4,6
! KT1 3 55 0,041 4,1
KT1 55 10 0,029 2,9
KT2 0 1,5 Bé tong phan ap
KT2 1,5 2,5 0,048 4,8
KT2 2,5 3,5 0,039 3,9
: KT2 3,5 4,5 0,045 4,5
KT2 4,5 55 0,043 4,3
KT2 5,5 6,5 0,050 5,0
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TT H6 khoan TN D sau HK Luu lrgng mat nuge Lu-Lugeon
Tir dén (I/ph.m.m)
KT2 6,5 7,5 0,046 4,6
KT2 7,5 8,5 0,038 3,8
KT2 8,5 10 0,028 2,8

Két qua khoan phut khu vuc thi nghiém cho
thidy mang khoan phut chéng tham dam bao
y&u cau chng thdm cho dap dang.

4. KET LUAN

D6i voi dap dang nudc Hoa Lién mac du
theo tinh toan ly thuyét thi chi can bé tri 2
hang nhung véi kinh nghiém thuc té, viéc
b6 tri téi tiéu 3 hang khoan phut voi
phuong phap phut 2 ndt 1 rat can thiét dé
dam bao chat luong. Nham muc dich tao
tudng chin méi tién hanh phut hang tim

dé dam bao chat luwong mang chdng
thadm.Thong qua két qua tinh toan, giai phap
chéng thim bing khoan phut vira xi ming
gdm 03 hang, khoang cach giira cac hang 1a
2,0m, khoang cach gitra cac hé khoan 3,0m
dam bao yéu ciu chdng thim. Két qua
khoan phut thir nghiém bang két qua ép
nudc cho thiy mang khoan phut chong thim
dam bao yéu cdu chong thim va dap dang
da tich nudc dén muc nudc dang binh
thuong dé dua vao van hanh.
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