[ KHOAHOC

| CONG NGHE

NGHIEN CUU PAC PIEM DPAT BOI LANG
HO CHUA VUA VA NHO O HA TINH

Nguyén Pinh Diing
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Nguyén Céng Thing, Nguyén Cinh Thai, Nguyén Thai Hoang
Truong Dai hoc Thuy loi

Tém tit: Ddt boi ling ho chira néi chung va boéi lang hé chira vira va nho ¢ Ha Tinh néi riéng
sau thoi gian dwa cong trinh vao khai thdc siv dung da anh huéng dén dung tich hitu ich cia hé
lam glam hiéu qua, giam thoi gian hoat d‘ong va thay doi chat luang nude. Néu coi ho chura la mot
nguon tai nguyén thién nhién thi sw boi lang long ho chinh la yéu t6 lam cho nguén tai nguyén
thién nhién nay bi can kiét. Nghién ciru tan dung dat boi Zang long ho lam vat liéu dap mo rong
mat ddp dé dam bdo an toan cho céng trinh theo tiéu chudn méi ngodi ¥ nghia thuc tién vé mdt
khoa hoc con mang lai hiéu qua kinh té, moi truong va xa hoi rat cao nhu: khoi phuc lai thoi gian
khai théc, van hanh hé, ndng dung tich hé, sir dung dwoc vit liéu tai chd dé ddp sé giam gid thanh
va khéng gdy anh huong dén méi truong xa hoi.

Tir khéa: Pdt boi ling long hé, thanh phan hat, an toan ddp.

Summary: Sediment deposition in resevoirs after a duration of operating has affected their useful
capacity, especially in the small and medium reservoirs in Ha Tinh province. This problem causes
reducing the reservoirs efficiency and operation duration, as well as changing the water quality.
If reservoirs are considered as a type of natural resource, sedimentation is the main factor for its
depletion. In order to cope with this problem, the research utilizes the sedimentation of the
reservoir bed as a type of embankment material to widen the dam surface, an approach to ensure
the constructions safety according to the new standards. Therefore, in addition to the practical
significance in scientific aspect, this research also has economic, environmental and social
efficiency such as restoring the duration of reservoir’s exploitation and operation, increasing
reservoir capacity, reducing the cost due to the utilization of local materials for embankment, and
not affecting the social environment.

Keywords: Sediment deposition in reservoir bed, aggregate constituent, dam safety.

1. GIOI THIEU

Ha Tinh c6 vi tri dia 1y thuéc Bic Trung B9, co
hé théng song, sudi nhidu nhung ngin va ddc,
lwong nude dén hang ndm dbi dao. Pén nay, Ha
Tinh c6 s6 lugng hd chira 16n thir 3 ca nudc gdm
345 ho thity loi va 2 hd thuy dién véi tong dung

chra nude Ngan Truoi voi dung tich 750 tricu
m’ va hd chtra nudc Rao Trd v6i dung tich 145
triéu m® dang trong giai doan chuin bi dua vao
khai thac sir dung). Trong d6 2 hd chira co
dung tich trén 100 triéu m?, 8 ho thiy loi va 01
ho thuy dién c6 dung tich tir 10 dén 100 triéu

tich trén 785 triéu m® nudc (chua tinh dén hd
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m’, 34 hd dung tich tir 1,0 triéu m® dén <10
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triéu m®, con lai 301 hd chira c6 dung tich tir
0,05 tridu dén < 1,0 triéu m’ [2]. Trong nhitng
nam vira qua cac hd chira nay da phat huy tbi
da hiéu qua, cAp nudc cho san xudt nong
nghiép, cong nghi€p, nudc sach va v¢ sinh moi
truong, nudi tréng thuy san, diéu tiét 1d ha du,
cai thién moi trudng sinh thai... gop phan dic
biét quan trong trong phat trién kinh té-xa hoi,
6n dinh doi séng nhan dan.

Thoi gian cac ho chira dwge xiy

dung & Ha Ti

® H} xd trude
1975: 129

®H) xd tir
1975-1986:
&3

Hinh 1: S6 lwong cdc ho chira duoe xdy dung
0 Ha Tinh theo thoi gian

Phan 16n cac hd chira trén dia ban tinh Ha Tinh
duogc xay dung cach day tir 15 d&én 70 nam, co
nhitng hd chira ¢6 thoi gian khai thac st dung
lau hon, vao thoi diém d6 do diéu kién kinh té
ctia d4t nuée con gap nhiéu kho khin, phuong
tién thi cong con thiéu, yéu va lac hau, chu yéu
14 thil cong va thu cong két hop co gidi, cac loai
vat tu xdy dyng can thiét chua dap tmg duoc
yéu cau. Ngoai ra, cac s6 liéu ddu vao cho tinh
toan thiét ké vé thuy vin chua dugc day du, qua
trinh 1ap ho so dy an va thiét ké k¥ thuat chua
dé cap hét cac truong hop bét loi cua thién tai,
bién d6i khi hau, cac tiéu chuin quy pham thiét
ké thi cong, hé thong cac vin ban quy pham vé
quan 1y chat lwong ctia nha nude con nhidu han
ché. Bén canh d6 cac dap xdy dung di lau, qua
nhiéu nim khai thac, st dung chiu tac dong
thién tai, kinh phi duy tu bao dudng co ban
khong c¢6 nén dén nay nhiéu coéng trinh da
xudng cip, nguy co mat an toan cao. Ngoai cac
hé méi duge xay dung va sira chira tir nim 2002
dén nay, con lai co ban céac hd da qua nhiéu nim
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dua vao khai thac, 1ong hd bi bdi lang, mai dap
bi x0i 16, bé rong dinh dap khong dam béo tiéu
chuén thiét ké; than va nén dap bi tham; céng
va tran x4 1d bi hu hong [1].

Céc hd chira & Viét Nam néi chung va Ha Tinh
noi riéng sau thoi gian dua vao sir dung long hd
déu bi bdi ling nhung téc d6 khac nhau tuy
thudc vao cac yéu td dia hinh, dia chét, dong
chdy va tham phu luu vuc.

Trén thé gidi, vAn dé nghién ciru str dung dat
bdi lang long hd, dat bun & cac dam lay, dam
phé két hop phu gia dé 1am vat lidu thi cong sira
chira, nang cip dé, dap va cac cong trinh ha ting
k¥ thuat da dugc mot s nuée nhu Nhat Ban,
My, Canada, Thuy Dién nghién ciru va dua vao
ung dung co6 hi€u qua cao [4] [5].

O Viét Nam dén nay chua c6 nghién ctru dang
ké nao vé kha ning tan dung dat boi ling hd
chira, dam pha dé tai sir dung cho xay dung.
Trong khudn khd bai bao nay, nhom tac gia s&
trinh bay két qua nghién ctru khao sat phan b,
trit lrong ciing nhu dic diém vé thanh phan hat
va cac tinh chét co 1y caa dét boi ling long hd
chira vira va nhé ¢ Ha Tinh qua d6 dé xuét
phuong an tan dung dat bdi ling long hd chira
lam vat liéu dap mo rong miat dap dé dam bao
an toan cho cong trinh theo tiéu chudn mai.

2. PHUONG PHAP VA KET QUA NGHIEN
cUU

2.1. Cac dic diém ty nhién anh huéng dén
qua trinh boi ling long hd chira vira va nho
& Ha Tinh

a. Diic diém vé dia hinh va dia chit

Ha Tinh c6 diéu kién phan bd dia hinh phtc tap
v6i chidu ngang hep, c6 do doc tir Tdy sang
Pong, mot bén 1a day nai Trudng Son, bén ddi
dién 1 Bién Pong. Chiéu theo phan bd vi tri cac
cong trinh hd thiy loi hién nay thi dic diém dia
hinh, dia chat dwoc phan thanh hai ving kha rd:
Vung phia Tay tap trung ¢ cac huyén Huong
Son, Huong Khé, Vii Quang va thuong huyén
Can Loc, Thach Ha, Cam Xuyén, Ky Anh thudc
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day Truong Son ¢ cdu tao dia chit thanh phan
thach hoc cudi két, san két, cat két, ryolit dacit,
diabaz, granofia, phién sericit xen it cat két
dang quaczit, sét voi, phién sét silic, phién sét,
da voi, cat két hat nho, cac loai dit da nay co
tinh két dinh cao nén lam giam kha ning x6i
mon bé mit. Ving phia Dong 1a dong bang va
ven bién xen k& 1a cac ddi nii bat Gp tap trung
¢ cac huyén Nghi Xuan, Héng Linh, Buc Tho,
Loc Ha, TP Ha Tinh va ha huyén Can Ldc,
Thach Ha, CAm Xuyén, Ky Anh cé ciu tao dia
chit chu yéu la da tang, soi, san, cat, sét bot.
ngoai ra con ¢6 cac tram tich, swon tich hdn hop
bao phi1 bé mit cling véi da géc phong hoa mém
bd, day 1a loai vat li¢u thuan lgi cho qua trinh
x6i mon bé mit.

b. Dic diém vé khi twong

Ha Tinh nam trong ving khi hau nhiét déi gio
mua, c6 lugng mua trung binh hang nam lon,
phd bién tir 2200 dén 3300mm, c6 nhitng nim
lwong mua binh quan 1én téi 4500mm va thip
xudng 1300mm. Trong nhitng nim gan diy qua
s liéu do thi mua c6 xu thé giam trong muia kho
td1 13%, tang trong mua mua 19%. Lugng mua
chii yéu tap trung vao 4 thang tir thang 8 dén
thang 11.

c. Pdc diém vé tham phii thue vit

Nhin chung, d6i véi vi tri phia Tay thudc diy
Truong Son, noi day cé h¢ sinh thai va tham
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phu thuc vat tot, rimg nguyén sinh va rimng
phong hd dugc quan tdm gin giir, tai cac vi tri
rimg c6 khai thac thi viéc trong thay thé duoc
quan tam. Tuy nhién, cac khu rimg thudc ddi
nai bat Gp nam & vi tri phia Dong co nguén gbc
la ru’ng nghéo, thua thdt, ddi nai troc chiém cha
yéu, su quan tAm bao vé, trdng mai con han ché
va khong hi¢u qua, trong khi céd nhiéu hoat dong
khai thac khoang san nhu da, magan, Titan...

2.2. Pjc diém vé phan bo va trir hrong ciia dit
boi lflng long ho chita vira va nhé ¢ Ha Tinh
Trong qua trinh thyc hién nghién ciru dong thoi
chuén bj du 4n “Sita chita nang cao an toan dap
Ha Tinh (WBS8)” nhém tac gid da cé co hdi di
thue té toan bo hé théng ho dap trén dia ban tinh
Ha Tinh. Thoi gian khao sat dugc lya chon vao
thang 7 va thang 8 hang nam, day 14 thoi gian ho
chtra vira két thic cac dot mé nude tudi cho vu
hé thu va cubi mua kho. Thoi gian nay cac hd
chira c6 muyc nudc trong hd thip nhat trong nam,
14 thoi diém thich hop cho viée tién hanh khao
sat va iy mau thi nghiém.

Trong qua trinh khao sat va thu thap du li€u,
nhém tac gia chu trong quan tam dén cac yéu tb
dac trung anh hudong dén van dé boi ling nhu:
vi tri dia ly, ndm xdy dung, dién tich luu vyc,
dac diém tham phu thyc vat, thoi gian van hanh,
s liéu tinh toan theo thiét ké... Két qua khao sat
duoc thé hién & Bang 1.

Bang 1: Két qua nghién ciru trit lwrong dit boi ling cic ho chira vira va nhé & Ha Tinh

Hién trang | SO liéu thiét ké
cdng trinh tinh toan
o , Dung | Nam |Chiéu day Thai .
Tén hO FILIu vUc Tham ; . —w. Flbng ho . KL bOi —.
1T , , tich xay | bOilang gian 3 KL bOi
chUa (km?) | phu (10°m3)| . lang T .
(10°m3) | dung (m) van . lang 10°
10° | (ham)
hanh (m?)
. (m?)
(nam)
Céc hO chla G viing phia Dong
1 |PhaTan | 0.8 | xau 200| 1983 0.6-3.0| 16 33 28.8 50 16.3
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Hién trang | SO liéu thiét ké
cdng trinh tinh toan
o , Dung | Nam |Chiéu day Thai .

Tén hO FILIu vuc Tham ; . —. v Flbng ho . KL bOi “—.
1T , , tich xay | bOilang gian 3 KL bOi
chUa (km?) | phu (10°m3)| . lang T .

(10°m3) | dung (m) van . lang 10°
10° | (ham)
hanh (m?)
Ny (m?)
(nam)
Thién »
2 2.2 | Xau 1.200| 1995| 0.2-12| 25 21 17.5 50 18.8
Tugng
Xanh o
3 , 115 | Xau 3001 1980 0.3-1.5| 36 36 324 50 27.6
NUOc
4 | Khelau | 268 | TB 7001 1980 0.2-1.0] 30 36 18.0 50 22.0
5 | Khe Hao | 117 B 1.800| 1996| 0.2-0.8| 40 20 20.0 50 281
Céc hO chlfa G viing phia Tay
1 | DapHo | 294 | Xau 1.600| 1975| 04-2.0 56 41 67.2 50 62.8
bap ,
2 . 145 | Kha 2.800| 1968| 0.2-1.0| 84 48 50.4 50 451
Lang
Cha
3 1.6 Kha 660 1977 0.2-1.0] 20 39 12.0 50 1.4
Cham
4 | KheCo | 80 TOt 3.400| 1966 0.3-1.1] 120 50 840 | 70 127
Cao .
5 y 6.6 TOt 27001 1996| 0.2-0.6| 90 20 36.0 50 343
Thang
Cau .
6 . 1.2 Tot 350 1974, 0.2-0.8] 15 42 7.5 50
Trang
7 | KheBo | 6.5 TOt 800| 1986 0.2-0.7| 60 30 27.0 50 494

Két qua khao sat ciing cho thdy chiéu day bbi
ling long ho ting dan tir phia bo hd chira vao
khu vyuc bung hé chira.

Ddi voi cac hd chira & viing phia TAy thi chiéu day
boi lang tir 0.3m dén 1.1m, phan anh tuong doi
phtt hop véi két qua tinh toan theo thiét ké; tuy
nhién, van c6 truong hop dot bién khac biét nhu
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hd chita nudc bap Ho, huyén Huong Khé vi ho
niy c6 diéu kién tham phu khong t6t, hoat dong
clia con ngudi trong Iru vue dién ra manh mé.
Chiéu day dat boi lang c6 ving 1én t6i 3.0 m.
Trong khi d6 cac hd chira & phia Pong co chiéu
day bdi ling tir 0.4m dén 3.5m, dic biét tai cac hd
chira c6 tham phu x4u thi toc do bun cat boi ling
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binh quén 16n hon nhiéu so véi két qua tinh todn
theo thiét ké.

2.3. Pic diém vé thanh phin hat va cdc tinh
chit co ly cua dit boi lz‘ing long hé chira vira
va nhé ¢ Ha Tinh

Pit boi ling 1ong hd c6 dic diém chung 13 &
diéu kién binh thuong dat thuong xuyén nim
trong nudc. Cau tao ciia dat bdi ling ngoai cac
thanh phﬁn do x6i mon bé mit cua luu vuc, x6i
16 mai dét long hd thi dit con duoc tao nén boi
nhitng thanh phan phong héa sinh vat do xéac
dong, thuc vét lau ngay trong long hd va trén
Iuu vire bi phan hiy. Thanh phan hat ctia dat co
ban 14 hat cét, hat bui va hat sét; dat c6 tinh dinh,

| KHOAHOC [EEN«fel\cR el ]S
tinh déo, kha ning truong nd va ép co rét 16n,
tinh thAm nudc nho,... cuong do cua dét thay doi
nhiéu khi d6 4m thay doi.

Dé nghién ctru tinh chat cua dat bdi ling 1ong
ho thi phuong phap liy mau thi nghiém phai
duogc lwa chon dé cac mau cho két qua phan anh
co ban céac chi tiéu can nghién curu. Vi vay, tai
mdi hd nhom tac gia tién hanh 1ay t6 hop cac
mAiu trong d6 s6 miu nguyén dang va mAiu
khong nguyén dang 16n hon hoic bang 3. Mau
thi nghiém dugc tién hanh 1ay tai 03 vi tri 1a
ngay trudc dap, gitra 1ong hd va phia thuong luu
long hd. Sb luong va phuong phap ldy mau
duoc tong hop & Bang 2.

Bang 2: S6 lwong va phwong phap liy miu tai hién truong

Mau Mau Phuang
. . Thdi gian Muc nuSc | khoén nguyén hap 1&
1T HO chua Dia diém R J , " g o P 2 ¢
nghién cUu ho nguyén dang mau
dang
Cac h® chlfa nam & vj tri phia Dong
. 8/2015 va CO ban kiét Dao, ép
1 |Pha Tan Ha Ky Anh ) 03 06 o
8/2016 nucc ong, khoan
‘ " . Pat muc Dao, ép
2 | Thién TUOng |[HONg Linh 8/2016 , . 03 03 .
nUGCc chet ong
. o DBat muc Bao, ép
3 |Xanh NUGc |Nghi Xuan 8/2016 , v 03 03 .
nUGc chet ong
o X Pat muc Dao, ép
4 |Khe Lau Cam Xuyén 8/2016 , » 03 03 o
nUGCc chet ong
. 8/2016 va CO ban kiét Dao, ép
5 Khe Hao LOc Ha ) 03 03 -
8/2017 nucc ong
Cac hd chlfa nam & vi tri phia Tay
. ) 8/2016 va CO ban kiét Dao, ép
1 Pap Ho HUGng Khé ) 09 06 .
8/2017 nucc ong
. X 8/2016 va Pat muc Dao, ép
2 |Paplang |HUGNgKhé L 03 03 o
8/2017 nUGCc chet ong
. X 8/2016 va Pat muc Dao, ép
3 |ChaCham |HuGng Khé L. 03 03 o
8/2017 nUGCc chet ong
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Mau Mau Phuang
. . Thdi gian Muc nuSc | khon nguyén hap 1&:
1T HO chua Dia diém R J , " g o P 2 y
nghién cUu ho nguyén dang mau
dang
Pat muc Dao, ép
4 |Khe Co HuUGng SGn 8/2016 , . 03 03 .
nUGCc chet ong
. Pat muc Dao, ép
5 |CaoThang |HUGNng SGn 8/2016 , I 03 03 -
nUGCc chet ong
v s . DPat muc Dao, ép
6 Cau Trang |Thach Ha 8/2016 ) . 03 03 N
nUGCc chet ong
. . Pat muc .
7 |KheBo Ky Anh 8/2016 L 03 0 Bao
nUGc chet

Hinh 2: Ldy mdu ¢ long ho Pdp Ho, Hwong Khé va Ho Phii Tan, Ky Anh

Két qua thi nghiém vé thanh phan hat va mot so chi tiéu co ban ciia cac mau duge thé hién 6 Bang

3.
Bang 3: Két qua thi nghiém xac dinh thanh phin hat va mjt s6 chi tiéu co ban
TT Hb chira Sansoi (%) | Cat(%) | Bui(%) | Sét(%) | WL PI
I | Két qua thi nghiém cac hd o phia Dong
1 | Xanh Nuéc 2.4 43 35 18 31 11
2 | Phu Tan 10 54 12 22 35 15
3 | Thién Tugng 6.6 28 42 22 41 13
4 | Khe Lau 25 39 17 16 30 9
5 | Khe Hao 2.2 38 41 16 29 9
II | Két qua thi nghiém cac ho & phia Tay
6 | KheCo 1.9 31 45 20 33 11
7 | Pap Lang 18 45 23 12 39 13
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TT H6 chira San s6i (%) | Cat(%) | Bui (%) Sét (%) WL PI
8 | Cha Cham 1.3 40 51 7 19 6
9 | Cau Tring 15 30 38 14 25 10
10 | Khe Bo 2.6 49 27 19 36 11
11 | Cao Thing 6.2 50 31 11 22 6
1000 100 L H—
800 | _—1 80.0
A1
60.0 600 i d
z Pq #1
e // 40.0
400 / /
200 ;f 200 1’
0.0 0.0
0.00 0.0 0.10 1.00 10,00 0.00 0.01 0.10 1.00 10.00

Diameter - D (mm})

Hinh 3: Puong cdp hoi hat ho Cau Trdng

Két qua thi nghiém cho thdy khong c¢é su phan
biét cd hat 16n gitra cac hd chtra va gilta cac vi
tri 1dy mau khac nhau trong long hd ma chi c6
mot khéc biét nho vé tinh déo cia vat ligu bdi
ling gitra cac hd chira ¢ phia Tiy va phia
Dong.

Theo [2] thi thanh phan dit bdi ling & ca 2 vi tri
phia Tay va Pong déu l1a loai dit bui binh
thuong pha cat, 1an soi san, c¢6 tinh déo véi chi
s6 chay thay doi tir 22.85% dén 41.76%.

Céu tao dia chat ctia dit bdi ling 1ong ho twong
d6i dong nhét, tuy nhién khoang 0.3m trén cting
1a dét bun sét co 1an s6i, san va cat, trong khi
céc 16p dat & dudi co ban 1a bun, sét min c6 mau
den.

3. KET LUAN

Két qua khao sat, nghién ciru cac hé ¢ Ha Tinh
cho thiy dat bdi ling mot sb hd chira di lam
giam dung tich trtr nudce, chét lugng nudc; cod
ho bun cat con 1ap diy cira cong gay khé khan
cho qua trinh van hanh, khai thac, dé mét an
toan. Viéc nao vét dat bdi ling long hd phai thyuc
hién; tuy nhién, viéc xtr 1y d6 thai s& gap rat
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Hinh 4: Puong cdp phdi hat hé Khe Hao

nhiéu khé khin vé bao vé moi truong va gia
thanh véan chuyén.

Nghién ctru, tan dung dat bdi ling 1ong hd lam
vat liéu dép md rong mat dap dé dam bao an
toan cho cong trinh theo tiéu chuan mai ngoai
¥ nghia thyc tién vé mat khoa hoc con mang
hiéu qua kinh t&, moi truong va xi hoi rat cao
nhu: khoi phuc lai thoi gian khai thac, van hanh
hd, nang dung tich hd, sir dung dugc vat li¢u tai
chd dé dép s& giam gia thanh va khong gy anh
hudng dén moi truong xa hoi.

Két qua thi nghiém cho thdy thanh phan chi
yéu cua dat bdi ling long hd thudc loai dét bui
binh thudng pha cat, 1an soi san, c6 tinh déo,
néu duoc két hop voi loai phy gia phu hop sé
tao ra dwoc vat lidu méi co tinh chét co ly dam
bao an toan vé thAm, 6n dinh dé ung dung thi
cong stra chita, ndng cp dam bao an toan dap.

Tiép tuc nghién ctru cac tinh chat ddc biét cta
dat boi lang long ho két hop véi cac phu gia
thich hop dé tao ra vat liéu dam bao yéu cau ky
thuat sira chita, ndng cap dap dong vai tro hét
sttc quan trong d6i voi nhitng hd chira khan
hiém vé vat liu dat dap nhu & phia Pong cua
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Ha Tinh. ctru cong nghé phat hién sém nguy co sy c¢b dé

LOTCAM ON: Bai bio duge hoan thanh dugi  S0n& d3p dat, dp 4, ddp be tong trong lyc va

s hd tro ciia d& tai DTDL.CN-04/16, “Nghien  d¢ Xuat giai phap xtr 1j”. Céc téc gia xin tran
’ ’ trong cam on.
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