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Abstract: TCVN 2737:1995 Loads and Actions – 

Norm for Design [1] is the current Vietnamese design 

standard to determine the wind loads acting on the 

buildings & structures. This standard was prepared 

and officially issued in 1995, and has been effective 

until today (May 2023). Subsequently, two draft 

revisions related to wind loads were prepared in 2006 

and 2009.The applications of design practices have 

demonstrated the limitations of TCVN 

2737:1995.Therefore, Vietnam Ministry of 

Construction has asked the Vietnam Institute for 

Building Science & Technology (IBST) to carefully 

revise TCVN 2737:1995 and to prepare the new 

TCVN 2737:202x to meet the present and future 

requirements for design of buildings and structures 

as well as to harmonise with the region and the world. 

Hence, the draft standard TCVN 2737:202x Loads 

and Actions has been prepared since 2017 and has 

been uploaded to the IBST website [3] to receive 

feedbacks and opinions from designers, engineers 

and experts. This draft is expected to be approved 

and officially published to replace the current 

standard TCVN 2737:1995. In the draft of this new 

standard, there are many contents, including wind 

load provisions. And this paper presents the key 

changes to wind load provisions of the new draft 

TCVN 2737:202x. 
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1. Introduction 

Since TCVN 2737:1995 has been effective in 

engineering practices, there were 02 revisions 

related to wind loads: 

- The first time (in 2006): updated the observed 

wind data to 2000 and added aerodynamic instability 

according to BS EN 1991-1-4:2005 standard but all 

formulas related to determination of the wind loads 

were kept as the originally in TCVN 2737:1995; 

- The second time (in 2009) was compiled based 

on SNIP 2.01.07-85*(2009)[8] and there was a 

change in topography (according to the topographic 

form of SNiP 2.01.07-85* (2009), but the basic wind 

speed was taken according to the B-shaped terrain, 

which is quite different from that in SNiP 2.01.07-

85*(2009) – A type terrain). Furthermore, a key 

change in this revision is the utilization of 10-minute 

wind speed instead of the 3-second gust wind to 

determine wind pressures as adopted in TCVN 

2737:1995. In addition, the results of wind load 

calculated according to this draft standard are also 

slightly smaller than those calculated according to 

TCVN 2737:1995. However, this draft standard has 

not been issueddue to the reasons mentioned. 

The development of TCVN 2737:1995 for 

determining wind loads has some limitations, such 

as: 

-  In addition to standard SNiP 2.01.07-85(1989), 

some contents of Australian standards were used in 

TCVN 2737:1995. The combination may lead to a 

mismatch of the standard: 

+ Changing the time of averaging wind speed 

from 10 minutes to 3 seconds (gust winds) while still 

using the formulas for calculating the static and 

dynamic component of SNIP 2.01.07-85(1989); 

Combined with the extension period  from 5 years to 

20 years will increase the standard value of wind load 

significantly compared to the original of SNIP 

2.01.07-85(1989). In order to reduce this, TCVN 

2737:1995 has reduced the values of some 

coefficients such as: reliability coefficient, dynamic 

pressure, pulse coefficient... However, those 

changes do not have basis; 

+ The terrain used to determine basic wind 

speed in TCVN 2737:1995 and SNIP 2.01.07-

85(1989) is also different: The terrain type of Russian 

standard is terrain type A but the terrain type of TCVN 

2737:1995 is type B (the same with TCVN 
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2737:1990). 

On the other hand, the current standard lacks 

regulations on wind tunnel test for high-rise buildings, 

buildings with complex shapes, aerodynamic 

instability, hurman comfort, effects of wind with 

neighboring buildings… 

As previously stated, TCVN 2737:202x is 

expected to replace [1], and is currently on the IBST 

website to seek opinions and feedbacks before 

officially approved for publication. Compared with the 

1995 version, the 202x version has had some key 

changes, of which the biggest changes are in the load 

combinations and the calculation of wind loads acting 

on the buildings & structures including the 

aerodynamic (shape) pressure coefficients. This 

paper presents the key changes related to the 

calculate wind loads acting on the buildings. 

2. Key changes to wind load provisions  

The first change to be mentioned is the addition 

of "limit of application" provision. At Point 10.1.1[2], it 

is prescribed: “Applicable to buildings with a height of 

up to 200 m and span not greater than 150 m”. Thus, 

if [1] does not specify the limit of application, the user 

can apply it to calculate the wind load without being 

limited by the scale and grade of the buildings, then 

when applying [2] for the buildings that are not within 

the specified range, the calculation will be done by 

alternative methods. Practical studies and 

experiments show that calculating wind loads on 

super high-rise buildings using theoretical formulas is 

no longer appropriate; Therefore, the introduction of 

a limit like Point 10.1.1[2] is necessary and is also 

consistent with other foreign standard systems such 

as Eurocode, ASCE... 

The next change is that [2] has adjusted and 

supplemented the aerodynamic coefficient factor, c,  

for some types of buildings in Appendix F, and at the 

same time issued the provisions: “For cases not 

mentioned in Appendix F (other shapes of the 

building, consideration of other directions of wind flow 

or consideration of the total resistance components 

of the object in other directions, the need to take into 

account the influence of neighboring buildings and 

structures, terrain and the like), then it is necessary 

to consider the aerodynamic coefficient according to 

specialized technical documents or wind tunnel test” 

– Point 10.2.7[2]. 

Another change is the introduction of "reference 

height, ze", which is defined as follows: 

a) Towers, piers, tubes, hollow structures and the 

like: ze = z; 

b) Buildings 

1) For h ≤ b: ze = h 

2) For b < h ≤ 2b 

z > b: ze = h 

0 < z ≤ b: ze = b 

3) For h > 2b 

z ≥ h – b: ze = h 

b < z < h – b: ze = z 

0 < z ≤ b: ze = b 

[2] also change the formula to calculate the value 

of the coefficient, k(ze), that takes into account the 

change of wind pressure according to the reference 

height, ze, compared to the gradient height, zg, and 

terrain type: 

   

               (Eq (12)[2]) 

(k(ze) is taken not more than 1,99, 1,97 và 1,98 

for the terrain types A, B and C respectively); 

(ze is taken not less than zmin specified in Table 

8[2]). 

Thus, if [1] the coefficient taking into account the 

change in wind pressure with height “k” is determined 

according to the corresponding height (z), then to [2] 

has been replaced by the calculation with the 

reference height (ze) – Depends on the size of the 

windward surface. The source of this adjustment is 

based on SP 20.13330.2016 as well as EN 1991-1-4 

and is consistent with the above aerodynamic 

coefficient adjustment. Equation (12)[2] is derived 

from 26.10-1 of ASCE/SEI 7-16. When calculating 

work according to this formula, the value of k 

increases compared to the calculated value 

according to [1] – The difference increases with 

height; at 200m, it increases about 10% for terrain 

type B and 11% for terrain types A and C.  

The fourth change is the change in the calculation 

of the dynamic component of the wind loads: 
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TCVN 2737:1995 TCVN 2737:202x 

Separation of static and dynamic components (W = Wt 
+ Wđ) 

The dynamic component is calculated together with the static 
component by the gust effect coefficient, Gf. Gust effect 
coefficient is used in almost foreign standard such as: 
ASCE/SEI 7- 16, BS EN 1991-1-4:2005…  

The calculation of the dynamic component is divided 
into many different situations according to the frequency 
of the building and the limit value, FL. In many cases, 
high-order oscillations must be considered, the 
calculation is quite complicated. 

The calculation needs to consider the frequency value of the 
first mode (n1) only. In addition, Appendix E (reference) 
provides some simple formulas to calculate the Gust factor 
for the buildings.  

 

The Gust effect coefficient in [2] is derived from 

the basis of  26.11.5 ASCE/SEI 7-16. The Gust 

effect coefficient, Gf, is the response coefficient of 

the structure under the action of wind loads 

(including the static response component (wind 

impulse) and dynamic response component, 

resonance). For "rigid" structures (with first self 

period T1 ≤ 1 s), Gf can be taken as 0,85; For "soft" 

structures (with first self period T1 > 1 s), Gf is 

determined by the formula:
 

 

 
 
                                                                   (Eq (13)[2]) 

             
where: 

- I(zs) is the turbulence intensity at the equivalent 

height of the structure zs - taken as 0,6h; 

 

 
        (Eq (14)[2]) 

    

- Cr is the coefficient depending on the terrain type, 

determined according to Table 10[2]. 

Thus, TCVN 2737:202x has added wind speed 

profile and turbulence profile, providing a basis for 

testing the aerodynamic bellows model. 

The fifth change is the change of the input basic 

wind speed. The inlet wind velocity in [1] is the 

average wind speed for 3 seconds, repeat period of 

20 years; in [2] is still average wind speed for 3 

seconds but repeat period is 10 years. 

With the above changes, the standard value of 

the wind load, Wk, at the reference height, ze,  is 

determined by the formula: 

       Wk  = W3s,10*k(ze)*c*Gf       (Eq (10)[2]) 

Other major differences are that TCVN 

2737:202x has given the importance factor of wind 

load, f (for the main wind load, f  is taken as 2,1) 

and the importance factor of the building, n, 

according to levels C1, C2, C3 (Appendix H) – 

Corresponding to risk levels in Regulation No.03 

(QCVN 03: 2022). 

3.  Wind load calculation to buildings  

Carry out three examples of wind load calculation 

according to the draft TCVN 2737:202x and TCVN 

2737:1995 for assumed buildings:  

- Building No.1:  Plan BxL=5x15 (m), 5 storey 

(height of storey 3,6 m); 

- Building No.2:  PlanBxL=24x24 (m), 15 storey 

(height of storey 3,2 m); 

- Building No.3:  Plan BxL=30x82 (m), 29 storey 

(height of storey 3,6 m). 

(Wind zone IIB, terrain type B) 

The results of wind load calculation and 

comparison are summarized in the following tables 

(for details see the attached appendix):

 
Table 1. Calculation results of wind load on building No.1 

Story z 
Fk(2x)  (daN) Fk(95) (daN) 

n f 
nfFk(2x) / Fk(95) 

Bref Dref Bref Dref Bref Dref 

1 3,6 1651 6813 2390 7169 1,00 2,10 1,45 2,00 

2 7,2 1783 6813 2707 8121 1,00 2,10 1,38 1,76 

3 10,8 1942 6813 2912 8736 1,00 2,10 1,40 1,64 

4 14,4 2162 6813 3067 9200 1,00 2,10 1,48 1,56 

5 18,0 1081 3540 1596 4789 1,00 2,10 1,42 1,55 
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Story z 
Fk(2x)  (daN) Fk(95) (daN) 

n f 
nfFk(2x) / Fk(95) 

Bref Dref Bref Dref Bref Dref 

nfFKi (2x) / FKi (95)  = 1,43 1,70 

nfziFKi (2x) / ziFKi (95) = 1,43 1,63 

 
Table 2. Calculation results of wind load on building No.2 

Story z 
Fk(2x)  (daN) Fk(95) (daN) 

n f 
nTFk(2x) / Fk(95) 

Bref Dref Bref Dref Bref Dref 

1 3,2 10100 10100 10996 10860 1,00 2,10 1,93 1,95 

2 6,4 10100 10100 13337 13065 1,00 2,10 1,59 1,62 

3 9,6 10100 10100 15208 14799 1,00 2,10 1,39 1,43 

4 12,8 10100 10100 16869 16324 1,00 2,10 1,26 1,30 

5 16,0 10100 10100 18408 17289 1,00 2,10 1,15 1,23 

6 19,2 10100 10100 19868 18173 1,00 2,10 1,07 1,17 

7 22,4 10100 10100 21270 19439 1,00 2,10 1,00 1,09 

8 25,6 11686 11686 22122 20662 1,00 2,10 1,11 1,19 

9 28,8 11686 11686 22940 21852 1,00 2,10 1,07 1,12 

10 32,0 11686 11686 23732 23014 1,00 2,10 1,03 1,07 

11 35,2 11686 11686 24602 24154 1,00 2,10 1,00 1,02 

12 38,4 11686 11686 25758 25276 1,00 2,10 0,95 0,97 

13 41,6 11686 11686 26999 26381 1,00 2,10 0,91 0,93 

14 44,8 11686 11686 28227 27473 1,00 2,10 0,87 0,89 

15 48,0 5843 5843 14721 14276 1,00 2,10 0,83 0,86 

nfFKi (2x) / FKi (95)  = 1,09 1,13 

nfziFKi (2x) / ziFKi (95) = 1,00 1,03 

 
Table 3. Calculation results of wind load on building No.3 

Story z 
Fk(2x)  (daN) Fk(95) (daN) 

n f 
nfFk(2x) / Fk(95) 

Bref Dref Bref Dref Bref Dref 

1 3,6 14489 53037 16887 46350 1,15 2,10 2,07 2,76 

2 7,2 14489 53037 19927 54142 1,15 2,10 1,76 2,37 

3 10,8 14489 53037 22039 59722 1,15 2,10 1,59 2,14 

4 14,4 14489 53037 23825 64367 1,15 2,10 1,47 1,99 

5 18,0 14489 53037 25785 68730 1,15 2,10 1,36 1,86 

6 21,6 14489 53037 27705 74257 1,15 2,10 1,26 1,72 

7 25,2 14489 53037 28927 77873 1,15 2,10 1,21 1,64 

8 28,8 14489 53037 30242 80995 1,15 2,10 1,16 1,58 

9 32,4 14726 53037 31382 84142 1,15 2,10 1,13 1,52 

10 36,0 15056 53037 32452 87040 1,15 2,10 1,12 1,47 

11 39,6 15361 53037 33463 89539 1,15 2,10 1,11 1,43 

12 43,2 15645 53037 34521 92415 1,15 2,10 1,09 1,39 

13 46,8 15911 53037 35443 94911 1,15 2,10 1,08 1,35 

14 50,4 16161 53037 36331 97316 1,15 2,10 1,07 1,32 

15 54,0 16397 53037 37209 99653 1,15 2,10 1,06 1,29 

16 57,6 16622 53037 38083 101950 1,15 2,10 1,05 1,26 
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Story z 
Fk(2x)  (daN) Fk(95) (daN) 

n f 
nfFk(2x) / Fk(95) 

Bref Dref Bref Dref Bref Dref 

17 61,2 16835 53037 38948 104231 1,15 2,10 1,04 1,23 

18 64,8 17039 53037 39824 106520 1,15 2,10 1,03 1,20 

19 68,4 17234 53037 40600 108850 1,15 2,10 1,03 1,18 

20 72,0 17421 53037 41389 111231 1,15 2,10 1,02 1,15 

21 75,6 18839 53037 42194 113676 1,15 2,10 1,08 1,13 

22 79,2 18839 53037 43014 116185 1,15 2,10 1,06 1,10 

23 82,8 18839 55803 43735 118458 1,15 2,10 1,04 1,14 

24 86,4 18839 55803 44468 120783 1,15 2,10 1,02 1,12 

25 90,0 18839 55803 45319 123167 1,15 2,10 1,00 1,09 

26 93,6 18839 55803 45952 125894 1,15 2,10 0,99 1,07 

27 97,2 18839 55803 46693 128047 1,15 2,10 0,97 1,05 

28 100,8 18839 55803 47433 129040 1,15 2,10 0,96 1,04 

29 104,4 9419 27902 24166 65462 1,15 2,10 0,94 1,03 

nfFKi (2x) / FKi (95) = 1,12 1,35 

nfziFKi (2x) / ziFKi (95) = 1,04 1,20 
 

Comments: 

- Through the introduction and examples above, 

it shows that the calculate wind loads effect on the 

high-rise building according to TCVN 2737:202x is 

easier to use than TCVN 2737:1995;  

- The Gust factor calculated according to 

Appendix E (reference) has a significant difference 

compared to the calculation by Eq(13)[2] for high-rise 

buildings; 

- In terms of value, through the examples above, 

it shows the results (Loads acting on each floor, 

nfFk; Total moment and bottom shear, nfziFKi and 

nfFKi) according to TCVN 2737:202x giving larger 

value than calculated according to TCVN 2737:1995; 

- Changing the formula for calculating the 

coefficient k and the reference height, ze, instead of 

the height z as in [1] are one of the reasons for the 

change in the results: 

+ At examples 1 and 2: The building with a ratio 

of the size of the windward area (height / width) is 

small, the change is quite obvious, especially on the 

floors below; 

+ For long-shaped buildings, the wind load effect 

in the direction perpendicular to the plane of the long 

side is greater than other side due to the proportional 

relationship of the height and width. 

4. Conclusions 

- This paper presents the key changes to wind 

load provisions in the draft standard TCVN 

2737:202x compared to the wind loads determined 

based on TCVN 2737:1995, and also introduces 

some specific examples to compare and evaluate the 

wind load results; 

- The use of wind gust effect factor, Gf, and 

calculation principle similar to foreign standards 

(ASCE 7-16) help design engineers  to easily prepare 

spreadsheets or software program or to attach into 

the commercial structural analysis softwares such as 

SAP 2000 or ETABS; 

- With high-rise buildings, gust effect factor, Gf, 

calculated according to Appendix E (reference) – [2] 

has a difference compared to calculated value 

usingequation (13)[2], so it is recommended to 

determine Gf by formula (13) of the draft standard [2]. 
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