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TOM TAT

Viéc xac dinh va tinh toan céac loai tai trong tdc dung 1én cong trinh xay dung la rat quan trong trong qua trinh
thiét k& va thi cong cong trinh, trong cac loai tai trong do cé su tdn tai cua tai trong mua. Bén canh sy anh
huong ctia cac loai tai trong khéc thi tai trong mua ciing 1a nhan t6 anh huong truc tiép dén kha nang chiu luc
va sy lam viéc ctia két cau xy dung do tai trong mua lam gia tang thém phan tai trong tic dung trén mai cong
trinh x4y dung tai mot giai doan nao d6 trong qua trinh thi céng va str dung. Vi vay khi thiét ké cong trinh xay
dung thi chung ta can xét dén anh hudng cia tai trong mua nham muc dich lam giam thiéu t6i da su bat loi do
tai trong mua gy ra d6i voi cong trinh d6. Vi nhitng phén tich trén thi bai bao nay giéi thidu vé 1y thuyét va vi
du tinh toan tai trong mua tac dung 1én cong trinh xay dung theo tiéu chudn ASCE (American Society of Civil

Engineers). Qua d6 rit ra két luan va diéu kién ap dung trong thuc té.
Tir khéa: H¢ thong thoat nwéc mai, tii trong mura, tiéu chuin ASCE.

1. PAT VAN PE

Hé théng thoat nudc mai duge thiét ké dé
xtr 1y tat ca dong chay lién quan dén luong
mua lon, tran mua c6 thoi gian ngén. Vi du,
BOCA (1993) va Nha Mutual
Engineering Corp (1991) st dung thoi lugng

may

mua 1 gio vdi chu ky 1ap 1a 100 nam; SBCCI
(1991) st dung thoi luong mua kéo dai 1 gio
va 15 phut véi chu ky 1ap 1a 100 nam cho hé
thng thoat nudc so cip va thtr cip, theo Uy
ban lién két vé Bo luat Xay dung Qudc gia
(1990) thi str dung thoi luong mua 15 phut voi
chu ky 1ap 10 nam. Mot con 16c hodc giong
bdo dia phuong nguy hiém c6 thé tao ra mot
con mua lon c6 cuong do va thoi gian tuong
ung dugc thiét ké cho hé théng thoat nudc tam
thoi khi bi qué tai. Trong do tai tam thoi duoc
bao dam ddy du trong thiét ké khi éng thoat
nudce bi tic va mat 6n dinh.

Mai thoat nude 1a mot hé két cau, kién tric
va co khi (hé thdng dng nudc). Loai dng, vi tri
ctia duong ong thir cap va cot ap thiy luc phia
trén cira vao ctia chung tai dong chay thiét ké
phai dugc xem xét dé xac dinh tai trong mua.
Su phdi hop nhém thiét ké 13 dic biét quan
trong khi thiét lap tai trong mura.

2. PHUONG PHAP NGHIEN CUU

2.1. N¢i dung nghién ctru

Noi dung nghién ctru bao gém viéc xac dinh
tai trong mua thiét ké theo tiéu chuin ASCE,
tai trong mua thiét ké nho nhat ddi véi cac toa
nha va két cdu khac, danh gia sy mét on dinh
do dong nudc va kiém soat thoat nudc mai.
2.2. Phuwong phap nghién ctru

Nghién ctru st dung phuong phap nghién
ctru 1y thuyét bang cach cap nhat thong tin tir
sach, bdo, cong trinh khoa hoc... ké thira va
dtc két nhitng thanh tyu tdt nhat vé viéc xac
dinh tai trong mua thiét ké theo tiéu chuén
ASCE. Trén co s¢ khao sat, danh gia mot sd
cong trinh nha cong nghiép, tr d6 dua ra hinh
dang so d6 tinh va sy phu hop cta so do tinh
d6 voi 1y thuyét tinh toan. Két qua nghién ctru
12 su van dung 1y thuyét va sé liéu thu thap
duogc dé tinh toan tai trong mua tac dung 1€n
mai nha cong nghiép theo tiéu chuan ASCE.
3.KET QUA VA THAO LUAN
3.1. Luu lwong muwa thiét ké

Luong nudce co thé tich tu trén mot mai nha
do tic nghén hé thong thoat nudc chinh dugc
x4c dinh va méi nha dugc thiét ké dé chiu duoc
tai trong do lugng nudc do tao ra cong voi tai
trong phan bd déu do nuéc dang 1én trén dau
vao cua hé théng thoat nude thtr cp tai dong
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chay thiét ké cua nd. Néu tuong lan can, dai
nghiéng, khe co gian va cac tinh nang khac tao
ra kha nang cho nudc dong sau tai mot khu vuc
thi nén lap dat dudong 6ng thoat nude thir cip &
khu vuc do6 véi cac duong thoat nudce riéng biét
thay vi tran nudc dé giam cuong do thiét ké tai
trong mua. Trong truong hop hinh hoc cho
phép, thi viéc xa nudc tu do 1a hinh thuc thoat
nuée khan cap uvu tién.

Khi xac dinh céc tai trong nudc nay, nguoi
ta cho rang mai nha khéng bi 1éch. Piéu nay
gitip loai bo sy phirc tap lién quan dén viée xac
dinh su phan phdi tai trong nudc voi 4p sut
léch. Tuy nhién, diéu kha quan trong 13 phai
xem xét loai nude nay khi danh gia sy mat 6n
dinh do dong nudc.

D0 sau cua nudc, dy, phia trén dau vao cua
hé thong thoat nuéc thir cap (nghia 1a cot ap
thuy luc) 1a mot ham ctia cuong do mua tai
mot khu vuc, dién tich mai dugce thoat nudc
béi hé théng thoat nudc va kich thudce cua hé
théng thoat nudc.

Téc d6 dong chay (luu lwong nudc) qua mot
hé théng thoat nudc duy nhat nhu sau:

Q=0,0104.A.i (1)
(trong SI: Q = 0,278 x 10 A.i)
Trong do:

Q — luu lugng nude cua hé théng thoat nude
don, in.*/min (m*/s);

A — dién tich mai dugc thoat nudc bdi hé
thdng thoat nude don, in.? (m?);

i — cuong do mua thiét ké duoc xéac dinh
theo ma quy dinh, in./h (mm/h).

Cot ap thuy luc dp, lién quan dén téc do
dong chay (luu luong) Q, cho cac hé théng
thoat nudc khac nhau trong bang CS8-1 trang
452 - Tiéu chuan ASCE/SEI 7-10. Minimum
and Other
Structures. Bang d6 chi ra rang d, c6 thé thay

Design Loads for Buildings

dbi dang ké tuy thudc vao loai va kich thude
cta timg hé thng thoat nudc va toc do dong
chay ma no phai xtr 1y. Vi ly do nay, gia tri don
1 in. (25 mm) (tac 13, 5 Ib/fE (0,24 kN/m?))

duoc st dung trong ASCE 7-93 da bi loai bo.

Cot ap thay luc, dy, bang khéng khi hé
théng thoat nudc thir cip chi don gian 1a tran
tat ca doc theo mot canh mai.

3.2. Mt 6n dinh do dong nuéc

Nuée cé thé tich tu nhu ao trén mai nha
tuong d6i bang phang. Khi lugng nude bd sung
chay vao cac khu vuc nhu vay, mai nha cé xu
huéng 1éch nhiéu hon, cho phép nudc dong siu
hon hinh thanh & d6. Néu két ciu khong c6 du
d6 cimg dé chdng lai sy thay d6i nay, su pha
hoai do qué tai cuc bo co thé xay ra. Theo
Haussler (1962), Chinn (1965), Marino (1966),
Salama va Moody (1967), Sawyer (1967),
Chinn et al. (1969), Sawyer (1969),
Heinzerling (1971), Burgett (1973), AITC
(1978), Uy ban lién két vé Bo luat xay dung
quéc gia (1990), Factory Mutual Engineering
Corp (1991), SBCCI (1991), BOCA (1993),
AISC (2005) va SJI (2007) chira thong tin vé
viéc can nhic va tdm quan trong cua nd trong
viéc thiét ké mai nha linh hoat. Cac phuong
phap thiét ké hop 1y dé ngin chin sy mat 6n
dinh do dong nudc duogc trinh bay trong AISC
(2005) va SJI (2007).

Véi bat ky do déc nao cua mai nha, néu
nuoc dong trén mai nha co thé dat dén hé
théng thoat nuéc thir cip thi su mat 6n dinh do
dong nudc trén mai c6 thé xay ra. Trong
truong hop cé nudc dong nhu vay thi nhip ctia
khung ngang rat dé bi anh hudng dén kha ning
chiu luc. Thé hién trong hinh 3 1a cac nhip dé
bj anh huong dién hinh d6i v6i mai nha c6 do
dbc 1/4 in./ft hodc 16n hon. Ddi véi cing mot
két chu c6 do déc mai nho hon 1/4 in./ft, tat ca
cac nhip déu d& bi anh huong dén kha ning
chiu lyc. Hinh 4 cho théy modt mai nha co
duong 6ng tran chu vi (thtr cdp) va duong béng
chinh bén trong. Khong phan biét d6 doc mai,
tat ca cac nhip déu d& bj anh hudéng dén kha
ning chiu luc, do d6 cac nhip nay can phai
duoc kiém tra dé ngan chan sy mét 6n dinh do
dong nudc.
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3.3. Kiém soat thoat nuéc

Tai mot sb vung, mot ) quy dinh trong
thiét ké c6 anh hudng lam han ché toc d6 dong
nudéc mua tr mai nha vao duong dng thoat
nude. Viée kiém soat thoat nudce thuong duoc
str dung trén cac mai nha véi diéu kién nhitng
mai nha d6 phai c6 kha nang duy tri lugng
nudc mua tam thoi dugc luu triy trén mai.
Nhiéu méi nha dugc thiét ké voi duong bng
thoat nudc c6 kha ning kiém soat luong nude
mua cé tai luong mua thiét ké 1a 30 Ib/ft” (1,44
kN/m?) va duoc trang bi hé thng thoat nuéc
thi cdp (vi du, voi phun nuéc) ngin do sdu cia
nuoc (dg + dy) 16n hon 5,75 in. (145 mm) trén
mai nha.

3.4. Tai trong mua thiét ké

Thiét ké tai trong mua, R, lién ké véi duong
dng (cac phéu thu nuée):

R=5,2.(dy+dy) 2)

Trong do:

R — tai trong mua thiét ké, psf (kN/m?);

dn — cot &p thuy luc, in. (mm);

ds — cot ap tinh, do sau cia nudc tir ctra;
thoat nudc dén bé mit mai, in. (mm).

3.5. Vi du tinh toan

Hai vi du sau minh hoa phuong phap duoc
su dung dé thiét 1ap tai trong mua thiét ké dua
trén 1y thuyét tinh toan cta tiéu chuin nay.

Vi du 1: Xac dinh tai trong mua thiét ké, R,
tai hé thong thoat nudc thir cip cho so dd mai
duoc thé hién trong hinh 1, dugc dat tai mot
dia diém. Cuong do mua thiét ké, i, duoc chi
dinh boi ma hé théng éng nude cho luong mua
c6 chu ky 1ap 100 nam, 1 gio mua Ia 3,75 in./h
(95 mm/h). Pau vao cta 6ng thoat nudc thir
cap c6 duong kinh 6 inch (152 mm) duoc dit 2
inch (51 mm) trén bé mit mai.

Téc d6 dong chay (luu luong), Q, ddi véi hé
thong thoat nude thir cdp c6 duong kinh dudng
dng mai 6 inch (152mm):

Q=0,0104.A.i

Q=10,0104 . (3600) . (3,75) = 140,4 gal/phit
(0,0089 m’/s)

Cot ap thuy luc, dy:

Str dung bang C8-1 trang 452 - Tiéu chuan
ASCE/SEI 7-10. Minimum Design Loads for
Buildings and Other Structures, cho duong
dng thoat nude c¢6 duong kinh 6 inch (152 mm)
véi toc d6 dong chay (luu luwong) 140,4
gal/phit (0,0089 m*/s) nodi suy giita cot ap thuy
luc 1 va 2 inch (25 mm va 51 mm) nhu sau:

dv=1+[(2-1)/(170-80)].(140,4 - 80) =
1,67 in. (42,4 mm)

Cot ap tinh dg =2 in. (51 mm); d6 sau cua
nudce tr cira thoat nude dén bé mat mai.

Thiét ké tai trong mua, R, lién ké véi ng:

R=5,2.(ds+dp)

R=52.(2+1,67)=19,1 psf (0,91 kN/m?)

Vi du 2: Xac dinh tai trong mua thiét ké, R,
tai hé thong thoat nudc thir cip cho so dd mai
dugc thé hién trong hinh 2, dugc dat tai mot
dia diém. Cuong d6 mua thiét ké, i, duoc chi
dinh boi ma hé théng éng nudce cho luong mua
c6 chu ky 1ap 100 nam, 1 gio 1a 1,5 in./h (38
mm/gio). Pau vao cia phéu thu nudc mai thi
cap 12 in. (305 mm) duogc dat 13 2 in. (51 mm)
trén bé mat mai.

Tbc d6 dong chay (luu luong), Q, ddi v6i hé
théng thoat nuéc thir cdp, bd phéu thu nudc
duong dng rong 12 in. (305 mm):

Q=0,0104.A.i
Q=0,0104 . (6400) . (1,5) = 99,84 gal/phit
(0,0063 m’/s)

Cot ap thuy luc, dy:

Str dung bang C8-1 va bang C8-2 trang 452
- Tiéu chuan ASCE/SEI 7-10. Minimum
Design Loads for Buildings and Other
Structures, béng cach ndi suy, tbe do dong
chay cua phéu thu nuée dudng éng rong 12 in.
(305 mm) gip ddi so véi phéu thu nudc dudng
dng rong 6 in (152 mm). Str dung bang C8-1
va bang C8-2, cot ap thuy luc, dy, cho mdt nira
tbc do dong chay (lwu lugng), Q hoic 50
gal/phit (0,0032 m’/s), théng qua phéu thu
nuéc dudng éng rong 6 in. (152 mm) 13 2 in.
(51 mm).
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d, = 2 in. (51 mm) dbi véi thiét bj phéu thu
nude rong 12 in. (305 mm) véi tdc do dong chay
(luu luong), Q, 14 99,84 gal/phut (0,0063 m’/s).

Cot ap tinh, dy=2 in. (51 mm); d0 sau cua nudc

tir dau vao cia pheu thu nude dén bé mat mai.

Thiét ke tai trong mua, R, lién ké vi cac

phéu thu nuéec:
R=52.(dy+dy)
R=52.(2+2)=20.8 psf (0.9959 kN/m?).
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Hinh 4. Minh hoa mai nha c6 d9 dbc % in./ft tré 1&n, tit ca cic nhip
chiu dnh hwéng dong nwée
1 — Puong ong thir cap/chay tran;
2 — Puong ong chinh bén trong dudi cao dg ciia dwong ong chay tran.

4. KET LUAN

Viéce xét dén tai trong do mua tac dung lén
mai nha 1a can thiét khi tinh toén céc loai tai
trong tac dung trén mai cong trinh xay dung.
Két qua cua nghién ctru nay di dua ra duoc
phuong phép tinh tai trong mua theo tiéu
chuan ASCE, qua d6 dua ra vi du ap dung
phuong phép nay dé tinh toan tai trong mua
cho dang cong trinh cy thé. Tuy nhién phan
tinh toan trén day chi xét dén trudng hop tai
trong mua trén mai nha cong nghiép c6 do déc
nhat dinh. Trong tuwong lai can nghién ctru thém
dé tinh toan dén tai trong mua tac dung 1én céac
loai mai c6 hinh dang va d6 déc khac nhau.

Nguyén 1y tinh toan va phuong phap xac
dinh tai trong mua tdc dung 1€n cong trinh xay
dung theo tiéu chuin ASCE c6 thé ap dung d6i
véi cac cong trinh xay dung tai Viét Nam voi
yéu ciu sir dung bang phan ving cuong do
mua, bang tra cot ap thuy luc cia dudng éng
thoat nudc va sy chuyén d6i chu ky lip phu
hop véi didu kién Viét Nam.
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DETERMINING THE RAIN LOADS ACTING ON CONSTRUCTION
WORKS ACCORDING TO ASCE STANDARDS

Pham Van Thuyet', Vu Minh Ngoc'
"Vietnam National University of Forestry

SUMMARY

Determining and calculate the types of loads acting on construction works to be very important while designing
and constructing the construction works, in these types of loads there is the existence of rain load. In addition to
the influence of other types of loads, the rain load is also a factor that directly affects the bearing capacity and
the working of the construction structure due to the rain load increases more a part of the load on the roof of
construction works at a phase during construction and use. Therefore, when designing construction works, we
need to consider the influence of the rain load to minimize the disadvantages caused by the rain load on that
construction works. Base on the above analysis, this paper introduces the theory and example of the calculation
of the rain loads acting on construction works according to ASCE standards (American Society of Civil
Engineers). Thereby draw conclusions and conditions applied in practice.

Keywords: American Society of Civil Engineers (ASCE), rain loads, roof drainage systems.
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