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DANH GIA KHA NANG PIEU TIET CUA CAC HO CHUA LON
TREN HE THONG SONG DA KHI XAY RA SU'CO VO DPAP DOI VOI
CAC BAC THANG PHIA TREN

Nguyen Dirc Dién
Phong Thi nghiém trong diém Quoc gia vé dong luc hoc song bién

Tém tat: Cdc ho chira trén hé thong séng Pa cé vai tro quan trong trong diéu tiét chong lii cho
dong bang Bac B. Cdc nghién civu khi tinh todn thiét ké da tinh dén cdc kha nang xa i, dung tich
triv lii voi cac mike 1ii 16m (1 thiét ké, lii PMF). Tuy nhién, & mét khia canh nao do, chiea danh gid
kha nang diéu tiét cia cdc ho néu xday ra sw c¢é vé ddp doi voi cdce bdc thang phia trén. Bdi bdo
trinh bay két qud phdn tich, danh gid mét vai kich ban vé ddp doi véi cac bdc thang phia trén va
xem xét mirc d¢ anh hwong ciia né doi véi cic bdc thang phia dwéi. Céc két qua da chi ra rang,
khéng phdi trong truong hop vé ddp ndo ciia cdc bdc thang phia trén ciing cé thé gdy nguy hai
doi véi cdc bdc thang phia dwdi, ma né phy thudc vao dung tich tri¢ lii, kha nang xa i va ddc
trung qua trinh lii do vo dap.

Tw khéa: Dung tich trir, Diéu tiét lii, Ho bdc thang, Hé chita, V& dap.

Summary: The reservoirs in Da river system play key roles in flood control and regulation for
the Red river delta. Previous flood calculation studies have considered flood release and storage
capacity with respect to high flood levels (designed flood, PMF). However, the capacity of the
reservoirs for flood regulation in cases of dam break in the upstream has not been fully evaluated.
This paper presents the impacts of upstream dam breaks on the lower systems. The results show
that not all the break dams in the upper reservoirs cause damages for the lower reservoirs, it
depends on flood storage, flood release of the reservoirs and the characteristics of the hydrograph.
Key words: Flood storage, Flood regulation, Reservoirs cascade, Reservoirs, Dam break.

1. GIOI THIEU

Hé thdng cac hd chira trén bac thang song Pa
¢6 anh huong 16n ddi véi luu vuc va ving chau
thd song Hong — song Thai Binh. Trudc hét, hé
thng nay c6 anh huéng 16n t6i khu vire Bic Bo

phong 1 14 7 ty m® dé cét 1d cho ha du. Theo
Quy trinh van hanh lién hd chtra hién hanh (Ban
hanh theo quyét dinh 1622/QP-TTg ngay
17/09/2015), khi cac ho trén bac thang séng Da
hop vé6i hd Tuyén Quang va Thac Ba, c6 thé

nhu: cung cdp ngudn nude phuc vu cho cac yéu
cau phat trién kinh té - xa hoi, phat dién va hoa
vao lué6i dién Qudc gia, tao dung tich phong i
dam bao an toan trong mua Iii cho ha du, nhét
1a cho thu d6 Ha Noi. Tuy nhién, hé thong nay
cing tiém 4n nhirng nguy co 16n néu xay ra cac
tham hoa v& dap.

V& dung tich phong 1i, hé théng 2 ho chira 16n
1a Son La va Hoa Binh c6 thé tao ra dung tich

Ngay nhan bai: 27/7/2018
Ngay thong qua phan bi¢n: 31/8/2018

diéu tiét chdng 1i c6 chu ky 1ap lai 500 ndm tai
Son Tay dé dam bao an toan cho thu d6 Ha Noi
véi muc nude khong vuot qua 13.4m. [4]

Tuy nhién, khi xay ra vo déap thi qua trinh li
dén ho chua c6 thé ting dot bién, ddn dén kha
ning diéu tiét gip nhiéu kho khin va & mot
muc do nao d6, hoan toan co thé xay ra tinh
hudng v& dap lién hoan. Trong bai bao nay,
tac gia s& trinh bay cac két qua danh gia kha

Ngay duyét dang: 03/10/2018
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ning diéu tiét cua cic bdc thang 16n trén
nhanh song Da (Lai Chau, Son La va Hoa
Binh) khi xay ra sy c¢b v& dap voi cac bac
thang phia trén.

2.DULIEU VA PHUONG PHAP NGHIEN CUU

2.1. Dit liéu

Céc dir liéu dugc sir dung trong nghién ciru bao
gom:

+ Céac thong s6 va dic tinh hd chia trén bac
thang song Pa: Pay 1 nhirng s6 liéu co bin
duoc sir dung dé phan tich va danh gia kha ning
trit 18, diéu tiét 1d cta cac hod chira;

+ Cac tai liu nghién ctru ¢6 lién quan: Bugc stir
dung dé danh gid, so sanh va danh gia két qua
cua nghién clru nay;

+ Quy trinh van hanh lién hd chta va cac vin
ban phap quy c6 lién quan.

2.2. Phwong phap nghién ciru

Phuong phap nghién ctru dugc sir dung trong
nghién ctru nay la:

- Phuong phap phan tich cac dit li¢u: Phan tich
cac dir liéu ho chira dé danh gia kha nang trir Ii
va diéu tiét 1;

- Phuong phép mo hinh toan: St dung mo hinh
toan thuy luc 1 chiéu dugc xay dung cho riéng
bac thang song Pa c6 md phong day du cac hd
chira dé mo phong qua trinh diéu tiét 1ii khi xay
ra cac su cb v& dap cla cac bac thang phia trén
theo cac kich ban xac dinh.

Qua trinh nghién ctru dugc thuc hi¢n theo trinh
tu sau:

- Bwée 1: Phan tich kha nang trix 1i cta hd chira
qua dung tich, khong can xét dén kha ning xa
1ii. Néu phan dung tich con tréng c6 kha ning
trir hét tong luong lii do v& dap (bang tong dung
tich tinh dén muc nude cao nhat hodc tran dinh)
ctia ho phia trén thi c6 thé két luan ho phia dudi
¢6 du kha ning diéu tiét ma khong can tinh toan
gi thém. Nguoc lai trudong hop trén thi can xem
xét dén kha niang diéu tiét 1t théng qua van hanh

cong trinh xa 1, chuyén qua budc 3;

- Buwdc 2: M6 phong vo dap hoac qua trinh 10
do v& dap. P6i v6i cac hd nam trén lanh thd
Viét Nam thi c6 thé mé phong dugce bang mod
hinh toan. Cac hd ndm ngoai bién gidi Viét
Nam do khéng c6 day du sb liéu nén tinh toan
bang cong thirc kinh nghiém;

- Bwée 3: M6 phong diéu tiét ho chira bang mo
hinh toan. O day st dung mé hinh thuy luc 1
chiéu Mikell cho hé théng song Pa. Cac két
qua tinh toan s& mé phong dwgc diy du qua
trinh 14 do v& dap, van hanh cac cong trinh xa
18, mue nude ho;

- Budc 4: Tong hop, phan tich két qua va  két
luan.

3. KET QUA VA BINH LUAN

3.1. Panh gia khi ning dicu tiét cia hd
Lai Chau

Theo thiét ké, ho Lai Chau khong ¢ dung tich
phong 1ii, nhung theo quan hé dia hinh long hd
(Hinh 1) thi ¢6 thé x4c dinh dwgc dung tich diéu
tiét 1ii theo cac muc nude khac nhau duge xac
dinh nhu sau:

+Tir MNDBT dén MNLTK la: 112 trigu m/s.

+ T MNDBT dén MNLKT 1a: 350 triéu m?/s.
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Hinh 1. Bdc trung dung tich hé Lai Chéu
theo quan hé dia hinh

V&1 06 cira xa mat va 02 cua xa day, theo cac
thong so thiét ké, c6 thé tinh toan dugc luu
lwong xa 16n nhat rng v6i cac muc nude nhu
sau:
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+ Qxa max ung voi MNDBT (ké ca luu luong
phat dién) 1a: 18500m?/s.

+ Qxa max tng voi MNLTK (ké ca luu lugng
phat dién) 1a: 21700m?/s.

+ Qx4 max ng voi MNLKT (ké ca luu luong
phat dién) 1a: 28600m?/s.

Do thiéu cac thong tin co ban nén viéc xac dinh
qua trinh 1l do v& dap cua cac bac thang phia
trén ho Lai Chau (cac hd chtra thudc dia phan
Trung Qudc) di gip nhiéu kho khin. Do vay,
cac s6 liéu va kich ban chi la uGce tinh dua theo
mot vai nghién clru trudc day.

Theo GS.TS Ha Vin Khdi trong [1] thi theo
thir ty tir thugng ngudn séng Pa xudng gan
bién gidi nudce ta, 11 cong trinh thuy dién da
xdy dung xong hoic da c6 ké hoach xay dung.
V& co ban, Trung Qudc di khai thac hau hét
cac bac thang thuy dién 16n ¢ thuong ngudn
song Pa va&i tong dung tich cac hd chira nudc
khoang 2,5 ty m®. Bac thang gin véi bién gidi
Viét Nam nhat 1a ho Thd Kha Ha c6 chiéu cao
dap 1a 59,2m. Pé udc tinh dic trung cia qua
trinh 1& do v& dap thuong luu hd Lai Chau, da
st dung cong thirc Floehlich dugc mo ta nhu
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sau:
Qp — O.67(VO‘295H1‘24)
Trong do:

- Qp 1a Iuu lugng dinh 1 sinh ra do v& dap
(m*/s);

- V 14 dung tich hd chua tai thoi diém v& (m?);
- H 14 chiéu sau vét v tinh tir dinh dap (m).

Tién hanh tinh toan vdi1 cac kich ban, thu duoc
cac két qua nhu sau:

+ Kich ban KB1.1: V& dap thuong luu véi tong
dung tich 14 2.50 ty m? (1a tong dung tich da
khai thac dén thoi diém hién tai), dap & bac
thang cudi cing cao 59,2m, chiéu siu vét v 1a
2/3 chiéu cao dap ;

+ Kich ban KB1.2: V& dap thuong luu véi tong
dung tich 1a 5.00 ty m® (1a dung tich gia dinh
sau khi hé thong ho chua trén dia phan Trung
Qudc khai thac hét), dap & bac thang cudi ciing
cao 59,2m, chiéu siu vét v& 1a 2/3 chiéu cao
dap.

Str dung md hinh toan thuy lwc 1 chidu dé mo
phong qua trinh diéu tiét cua hd Lai Chau, két
qua thu dugc nhu trong Bang 1

Bang 1. Cac két qua tinh toan kha niing diéu tiét ciia hd Lai Chau
khi xay ra vé dp ciia cac ho phia trén theo cac kich ban

TT | Ténkich ban Ghi chu
(m’/s) (m?/s) (m) (triéu m?)
1 KB1.1 41.300 25.000 300,85 212,14 An toan
2 KB1.2 49.900 28.600 303,00 277,52 Nguy hiém

Nhu vdy, khi xay ra sy ¢b v& dap cia hé théng
h6 chta thuong luu theo kich ban tinh toan
KB1.1 thi ho Lai Chau van c6 kha ning diéu tiét
chéng 1ii ¢é dam bao an toan cong trinh. Trong
truong hop, tong dung tich cua cac hd chira
thuong ngudn dén 5 ty m?, va luu luong dinh 1
dat dén 49.900m?/s thi ho s& gip nguy hiém vi
myc nudc xap xi cao trinh dinh dap. Cac tinh
toan nay chi xét dén lii do v& dap ma chua co

diéu kién dé xét dén su két hop cua lii 16n trén
Ivu vue. [2]

3.2. Panh gia kha ning diéu tiét ciia hd Son La
Vé6i dung tich phong lii (tr MN truée 1d dén
MNDBT) 14 4,00 ty m® cong thém phin dung
tich gia cudong dén muc nuée 1o kiém tra 1a
3,273 ty m3 thi ngoai viéc tham gia chdng 1ii cho
ha du, hd Son La con c6 kha nang diéu tiét dé
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dam bao an toan cong trinh néu trén luu vire xay
ra i PMF voéi luu lugng dinh li dén
60.000m?/s. Hoic dé dé phong su ¢b v& dap doi
v6i hé théng hd chira thuong luu (Hinh 2).
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Hinh 2. Bdc trung dung tich hé Son La
theo quan hé dia hinh

Phia trén hd Son La ¢6 2 nhanh. Nhanh thr nhit
la trén dong chinh song Pa vdi bac thang phia
trén 1a ho Lai Chau. Nhanh thit hai 1a song Nam
Chién véi 2 hd chira 16n 1a Ban Chat va Hudi
Quang. O day chi nghién ciru trudng hop xay ra
su ¢ dbi v6i cac ho trén dong chinh song Pa
(Nhanh hé Lai Chau).

Ho Lai Chau c6 dung tich toan bo 1a 1,215 ty
m?, phan dung tich tinh dén cao trinh dinh dap
la 1,565 ty m*>. Nhu vy trong trudng hop chi
v& dap Lai Chau thi tong lwong 1i t6i da do v&
dap gy ra vé dén hd Son La chi khoang 1,5 ty
m?. Néu ho dang duy tri & mue nudc dang binh
thuong thi trong truong hop khong van hanh xa
lii, myc nude hd s& chi ting 1én muc tbi da 1a

121,60m (thdp hon MNLKT 6,5m). Trong
trudng hop nay ho dam bao an toan.

Néu trong trudng hop xay ra su ¢b dbi véi cac
dap thuong luu hd Lai Chau (uéc tinh tong
dung tich 1a 2.5 ty m®) két hop voi v& dap Lai
Chau thi tong luong i do v& dap s& 1a khoang
4,0 ty m® — Dung bang dung tich phong lii ctia
h6 Son La. Néu trong truong hop ndy ma muc
nuée hdé Son La dang duy tri & mirc MNDBT
thi hd Son La cin van hanh chéng lii dé dam
bao an toan vi phan dung tich gia cuong tir
MNDBT dén MNLKT 1 3,273 ty m? s& khong
du chua tong lugng lii do v dap.

Su ¢b v& dap thudng xay ra trong diéu kién thoi
tiét bt loi va thuong 1a do Iii 16n vuot thiét ké.
Vi vdy, dé c6 cai nhin téng quan hon, cin thiét
phai thyc hién tinh toan mo phdéng vo dap va
trén luu vue xay ra lii 1on. Dudi ddy 1a cac két
qua tinh toan diéu tiét 1ii cho hd Son La véi
nhom kich ban vd dap Lai Chau va trén luu vuc
xuat hién 1di 500 nam.

Céc kich ban duoc thiét lap bao gém:

+ Kich ban KB2.0: V& dap Lai Chau khi hd Son
La dang duy tri muc nudc dang binh thuong;

+ Kich ban KB2.1: V& dap Lai Chau khi hd Son
La dang duy tri muc nudc trude 1i theo Quy
trinh van hanh la 194m.

+ Kich ban KB2.2: V& dap Lai Chau khi muc
nuéc hd Son La dang & mic MNLTK
(217,83m).

Bang 2. Két qua tinh toan kha niing diéu tiét ciia ho Son La
khi xdy ra v& dap trén nhanh Lai Chau theo cidc kich ban

TT | Ténkich ban Ghi chu
(m?/s) (m?/s) (m) (triéu m?)

1 KB2.0 82.900 26.400 220.91 1.063 An toan

2 KB2.1 82.900 14.400 212.41 3.286 An toan

3 KB2.2 82.900 27.200 223.07 1.430 An toan

T cac két qua trén cho thdy, do dung tich phong lii ciia hd Son La rat 16n nén néu xay ra
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v& dap trén nhanh Lai Chau voi cac kich ban da
tinh toan thi hd hoan toan 6 thé dicu tiét dé dam
bao an toan cho cong trinh va c6 kha ning cit
1ot dé dam bao an toan cho ha du. Cu thé, theo
kich ban KB2.0 (myc nudc ban dau cta hd Son
La ¢ mirc MNDBT) thi luu luong xa 16n nhét
dat 26.400m>/s, muc nude hd 16n nhat s& & mirc
220m, dung tich diéu tiét 1ii 1a 1,063 triéu m’.
Theo kich ban KB2.2, do c6 thé sir dung duoc
dung tich phong 10 14 4,0 ty m® nén khi xay ra
vo dap Lai Chau va trén luu vuc xuét hién li
500 nam thi hd hoan toan c6 thé diéu tiét dé
dang dan 1én cao trinh MNDBT, luu luong xa
16n nhéat khoang 14.400m?/s. Trong truong hop
muyc nudc ban dau cia hd dang & mirc MNLTK
thi ciing c6 thé dicu tiét dé dam bao myc nudc
hé khong vuot qua MNLKT, thyuc té tinh toan
cho thiy, h c6 thé xa i & muc 27.200m%/s va
muc nude hd 16n nhit dat 223,07m (thép hon
MNLKT). [2]

3.3.Panh gia kha ning diéu tiét ciia hd Hoa Binh
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Hinh 3. Bdc trung dung tich hé Hoa Binh
theo quan hé dia hinh

Vé6i dung tich phong lii (tr MN truée 1d dén
MNDBT) 14 3.00 ty m® cong thém phin dung
tich gia cuong dén muc nudc lii kiém tra 1a 1,03
ty m? thi ngoai viéc tham gia chdng lii cho ha
du, hé Hoa Binh con ¢ kha ning diéu tiét dé
dam bao an toan cong trinh néu trén luu vuc xdy
ra 1o PMF vdi luu lugng dinh 18 1a 63.000 m?/s.
Hoic dé dé phong su cb v dap ddi voi hé thong
hé chua thuong luu.

Trong truong hop xay ra su ¢ v& dap Son La
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thi tong luong lii s& tiy theo mirc nude cia hd
Son La:

+ Néu v& dap do muc nudc tran dinh thi téng
lugng 1ii 16n nhat s& khoang 12,5 ty m’®.

+ Néu hd v& ¢ muc nuée dang binh thudng thi
téng luong 1i 16n nhat s& ding bang dung tich
toan bd ctia hd chira 14 9,862 ty m3.

Nhu vay, c6 thé thay la tong lugng 1i do v& dap
c¢6 thé xay ra d6i v6i hd Son La s& 16n hon rat
nhiéu dung tich phong lii ciia hd Hoa Binh. Tuy
nhién, do hd Hoa Binh c6 kha ning xa li 16n,
nén can xem xét cac bai toan cu thé theo ting
truong hop dé danh gia kha niang diéu tiét cta
h6 Hoa Binh. Cac kich ban dugc xem xét & day
la:

+ Kich ban KB6.0: H5 Son La v& 3 khoang
(60m) khi muc nuéc hd Hoa Binh ¢ mirc
MNDBT;

+ Kich ban KB6.1: HO Son La v 1 khoang
(20m) khi myuc nuéc hd Hoa Binh & mic
MNDBT;

+ Kich ban KB6.2: H6 Son La v& 3 khoang khi
muc nudc hd Hoa Binh & mirc MNTL (101m).

Tir cac kich ban trén, tién hanh tinh toan trén
mo hinh toan thuy luc 1 chiéu, thu duogc cac két
qua nhu trong bang 3.

Céc két qua trén cho thiy: Khi muc nudc ban
dau clia hd Hoa Binh ¢ mirc MNDBT, khi hd
Son La xa lii thi hd Hoa Binh ciing van hanh diéu
tiét theo Quy trinh van hanh dé ha dan dugc muc
nude xuéng mirc 105m trude khi xay ra v dap.
Khi xay ra su cd vo dap Son La, s€ tao ra lii c6
luu lugng dinh 10 khoang 81 400m’/s (trudng
hop hd Son La v& 3 khoang), véi tong luong li
do v& dap khoang 11 ty m3. Miac dui hé Hoa Binh
da mé hét céc cira xa 1ii v6i mirc x4 16n nhat dén
gin 50.000m%s nhung do tong luong li va
cuong suat 1 rat 16n nén ho khong kip diéu tiét
va muc nude hod dang 1én murc 125,57m, muc
nudc tran qua dinh dap va nguy co vo dap Hoa
Binh 14 rét cao.
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Bing 3. Két qua tinh toan kha ning diéu tiét ciia ho Hoa Binh

khi xay ra v dap Son La theo cac kich ban [3],[4]

. Qmax dél’l h6 Qxé max Zh6 max Y chl'ra hNI .
TT | Ténkich ban ) Ghi chu
(m¥/s) (m?/s) (m) (triéu m®)
1 KB6.0 81.400 323.800 125.57 - Tran dinh
2 KB6.1 36.300 35.900 118.52 313
3 KB6.2 81.400 319.800 125.56 - Tran dinh
Do dap Hoa Binh 1 dap d4 d6 nén khi xay ra 4. KET LUAN

v& dap thi vét v& s& phat trién nhanh va gy
nén luu lugng dinh 1i ¢én 323 800m?/s. Trong
truong hop nay, ha du hd Hoa Binh sé& bi ngap
lut va gay thiét hai nang né, c6 thé goi la tham
hoa.

Véi kich ban KB6.1, néu hd Son La v 1
khoang (20m) thi luu lugng dinh 1d sinh ra do
v& dap s& & muac 36 300m3/s. Tong luong li
sinh ra do v& dap ciing & muc 11ty m?. Tuy
nhién, do vét v& nho nén sau khi 1i do v& dap
dat mirc dinh 1ii thi s& ha dan va v6i kha ning
x4 1i 16n, ho Hoa Binh hoan toan c6 thé diéu
tiét ¢¢ dam bao an toan cho cong trinh. Theo
tinh toan, trong trudng hop nay muyc nudc hd
Hoa Binh dat mtc 16n nhat 1a 118.52m, luu
luong xa 16n nhit & mic 35 900m3/s. Tuy
nhién, thoi gian x4 1 duy tri dén 8 ngay s& gay
nén ap luc khong nhé ddi voi dé diéu cua khu
vuc déng béng Bic Bo. Nhu vay, ddi véi kich
ban ho Son La v& 1 khoang thi hé Hoa Binh ¢
thé diéu tiét chdng i dé dam bao an toan cho
cong trinh.

Doi véi kich ban KB6.2, néu hd Son La v& 3
khoang va muc nudc ban dau ciia hd Hoa Binh
& mirc MNDBT thi khi xay ra v& dap hd Hoa
Binh ciing khong thé diéu tiét va s& bi v& dap
v6i muc nude 16n nhat cia hd & muc tuong
duong kich ban KB6.0 (125,56m) va luu lugng
16n nhit do v& dap giy nén s& ¢ mirc 320
000m?/s va ciing s& gdy nén ngip lut Ién & ha
du va ro rang day la mot truong hgp tham hoa.

(2]

Téng dung tich phong 1 cua hd Son La va Hoa
Binh 1a twong ddi 16m, cic dap Lai Chau, Son
La va Hoa Binh c6 kha nang x4 1ii 16n. Do vay,
trong mot sd trudng hop xdy ra v dap ciia bac
thang phia trén thi cac hd van c6 kha ning diéu
tiét dé dam bao an toan cong trinh. Tir cac két
qua nghién ctru, xin dua ra magt vai két luan nhu
sau:

- Vi kich ban khi xay ra su b cac dap o thuong
lwu hd Lai Chau (nhém kich ban 1): véi tong
dung tich cic hd chira phia trén bac thang Lai
Chau 1én dén 5.0 ty m3 thi trong trudng hop xay
ra v& dap cac hd trén dong chinh bac thang song
Da van c6 kha nang diéu tiét va dam bao an toan.
Muc nuée 16n nhat tai hd Lai Chau dat 303,0m,
xap xi bang cao trinh dinh dép, tai hd Son La la
220,02m vugt myuc nude 1l thiét ké 2.2m, tai hd
Hoa Binh 13 119,06m thdp hon muc nuéc 1ii thiét
ké khoang 1m.

- Khi xdy ra v& dap Son La thi tuy theo tung
truong hop ma hd Hoa Binh c6 dam bao an toan
hay khong, cu thé nhu sau:

+Khi myc nudc hd Hoa Binh ¢ mirc MNDBT ma
h6 Son La v& 1 khoang (20m) thi hd Hoa Binh
hoan toan c6 kha niang diéu tiét dé giir muc nudc
hé khéng vuot qué cao trinh dinh dép.

+ Trong truong hop vo 3 khoang dap Son La
(60m), thi di muc nude hd Hoa Binh ¢ mirc
MNDBT hay MNTL thi cling khong du kha
nang diéu tiét va muc nude sé tran dinh va gay
vo dap.[4]
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Céc truong hop hay kich ban v& dap déi véi hé - V& dap két hop véi 1 16n, va

thdng trén bac thang séng Pa 14 rat nhidu, & day
moi chi xét dén mot vai trudng hop dién hinh
va bo qua mot vai yéu t6 két hop c6 thé gy bat
loi nhur:

- Anh huéng ctia song v& dap.

Do vdy, can c6 cac nghién ctru tiép theo dé danh
gia twong doi day du cac yeu to anh huong dén
toan by h¢ thong.
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